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ABSTRACT 


To maintain or increase its share of North American and foreign 
markets, the Alberta hog industry must become increasingly competitive. 
To do so will require improvements in production and market efficiency. 
The initiation of the Alberta Hog Producers Marketing Board on November 
1, 1969, has provided new opportunities for the improvement of market 
eflicrency. 

The focus of thas thesis was a Sagas of market efficiency. namely. 
to reduce the cost of assembling and transporting hogs from the producer 
to the packing centre. A long-run spatial model was applied to establish 
a least-cost solution. This solution suggested the number, the size, and 
the location of assembly centres that would minimize assembly and trans- 
portation costs. Basic data requirements were: a supply analysis for 
each census subdivision, a demand analysis at packing centres, an opera- 
tional cost analysis for assembly yards, an analysis of transportation 
costs, and a road-mileage matrix for Alberta. 

The least-cost solution meneeed the existing packing centres and 
selected 51 strategic assembly locations in place of over 300 existing 
assembly locations in the present system. Suggested average cost-savings 
for assembly and transportation were about 40 cents per hog. By consoli- 
dating the assembly system, the assembler to packer flow of hogs would be 


more uniform, resulting in cost savings at the processing level. 


ibe 


7 
7 = 
a 


ae inks 
— hina artnet, Ait & i aii i oy —* rhe 
vee 


ae 7 


“ 


peaNexnen \ fy n swerve | : ae eat gy) enn 


 ) Seugeiate 20am bur A lire, ert totem dog 1 atin mW J 
7 ieiienat ao wee F iP pi GRR A, ail? Ye an aisle aft 
- 
mae ba : - , os co viiwitags va) & ii my) cod oa 
_ : > 
gH AD 
7 _ 
aT atcosls ai@7 ig. @@704 ae 
- o; 
% . . 1 te pu iid@ivet . ts y en? ormat S 
- ei | P of i ii rt i 
— 
(he @ q 7 ‘ » | j 1,3 of aor | i 2 senel 
- - ; 
i 'e sol dunod , oft 
. - ee = 7 
7 y ‘cl & \eeus we hehe | 
> ‘ a — a 
21 5 rhele a we cuenes hee 
7 f pis Vi ‘ ‘ - ¥ ai 
i p t a4 ii | sy 44 
7 
es rad vie an fay amutegtue Teos-7ea fT at? 7 


7 F b cc @a9 "2 i , mieee 33on8 ‘s ci 2 haga + 
Cr } 


nr Ver j ey ( ‘ye Jvep Ses ati wi € sing ioe 


7 snd, glk rey OFiake OF Shade Dies | aie ei we dmntia »' 10) 


a 


o@oF ye etd a26 @N) phe 


- - a 
a | i. = Sse) 
. aoe 
' rn ae 
i othe ‘ _ ae - 
a — 
tk 
: 7 


~ 


a ied: vgyt 4 sett Begg OF THTAEseh, eel 


an ¢2eSan +“ aril? at St = THe tes io 


ACKNOWLEDGEMENTS 


The writer would like to thank all people who in any way contri- 
DUtea tO tle preparatton Of this thesis. 

Speciel thanks to Dr. AvAS Warrack who developed the research 
methodology used in this study and provided support and assistance 
throughout. 

Tianks are also ottered to Dr. Mi Hawkins for shasy constructive 
CTUCLCISNS | to Claire shelr and Mrs. Kk. Bacrt. for therreassistance uh 
compucingeand typing Of this thesis, and to Mrs2 kK, Hohn’ for her 
laterary review. 

Gratitude is also extended to Glenn Dawson who offered his 
assistance in many ways. 

Finally, most sincere thanks to my wife Mary for her patience, 
her interest, and most helpful support throughout the writing of this 


thesis. 


illo 


“neato AF tigers calie 5 = 
Snktstory tin Opel hd ai fanas HAY nt eau. 


Pinngenc. chl ak etal. 46 @ ivesetihia pale me shea 
fb eudsefer’. ist} 10) pm 4 ied Mie vine er taiy a persia 
ead Vot! at we 509) Sob eo 10h 19 ingees my i ing 

oil err chy emewnll (pS ww Manette Giie bbp ein ider 
‘uN tres of [Nee 
TE a 
Le i ee Waqigys?) racptin Pr a Sere ts seeped) 


TABLE OF CONTENTS 


ABSTRACT . 


ACKNOWLEDGEMENTS . 


LiST.OF 


LIST OF 


CHAPTER 


Ie 


ine. 


Lee 


TABLES . 


FIGURES 


INTRODUCTION . 

The Importance of the Pork Industry 
Probleme setting Or the=scudy ©. 
Objectives or the otudy 

Data Sources 

Analytical Procedure . 


PERSPECTIVE AND A PROBLEM DIAGNOSIS IN 
THE ALBERTA PORK INDUSTRY 


Production Organization 

Marketing Organization . 

A SPATIAL MODEL. 

Theoretical Background and Model Statement 
Solution) Procedure. 


Data Requirements 


APPLICATION OF THE MODEL AND INTERPRETATIONS . 


Transportation Costs) as a Function of the 
Number of Assembly Locations 


Assembly Costs as a Function of the Number 
of Assembly Locations 


Total Combined Costs as a Function of the 
Number of Assembly Locations 


LV 


page 


70 


74 


7 


pay oe 


ee ee eee 


Bb, re tow Te _ _ . , « REP OUNPERT HT 
{ — in eu ore eh ie oer alt 


@ j — oe . » abe att? pu pease] ising 

A . oo ee . 

u _ oa «+ - teres gieT 

“iy ae +. » Sib pantie, — . 
iL DPe a) A AEA GIVES... oti 

mew 2 4) efi ether i rat yV IA eye NSEaCM Ba 

z4 a 7 pe _. . ee ime alesis oS 


_ : s. os) eo) oie? sale 
werk fl te i in. FE 


1A seo” Jelay Sie batuegtaud leotoeceset 


e's © Fe 8 é es e@.>4 . Somer isa. @ ted 


oS 
ip 
ih 
Bee a Bee ee @e 2 ee oer eine 
- 
+” 


ae So 64 NOES Wh AE PA 10 RAIA cs 
a . 
ade a. 


fore Pelee: - Pilcinrnctearenbed nai 
7 | 
. ati bots “ ie 2 


see ey es 


CHAPTER Page 
Veer Levau Lon: Of NeSulCSe 2 rameter oles Ws) ee tee ene 8s weg 76 

Ve CUMMERY “AND GONCLUSIONS 05%, socey see GP a) een vs 84 
DUMMOLV Mima Menem teers te te eee ees oe ee me . Soe heachesaliecy Mer 84 

COOLS OTIS E sig ees en Pent Pen ene LO, ee Pe he Uy) Oe le 89 


RESEND LCE Saree. eee, erate \ a.m mee ne ee Grew Se eek. oe eer Ge ae 94 


7 re 
> - 7 » = - 
“erhiren® 0 sobs ; > 4 


) 
rane er iad Mv 


cl BA 


» Vere O'.@ “we - a a i mst 


» & = «=e _ ma 


=i fe 
« 4 see ee F © 


Table 


EO. 


Us 


ieZ 


SheTR 


14, 


Lon 


1G: 


aT 


LIST OF TABLES 


Alberta and Canadian Hog Production Volumes, 1960-1969 , 
Export, Import, and Consumption Data for 1955-1969 . 
Japanese Pork Imports from Canada, 1960-1969 . 

Canadian Imports and Exports, 1968-1969 


Percentage and Estimated Percentage of Hogs Handled 
Dy Dia rerent Agencies in wiverta, 1965 and. 1970 


Distribution of Assembly Towns According to Volumes 
Handled, 1968 


Deliveries and Destinations of Alberta Slaughter 
Hogs, 1960... 


Canadian Population by Province and Percent of Hog 
Gradings, 1963 . 


Summary of Alberta Hog Carcasses Graded by Census 
Division, 1965. 


Disposition of Hogs from Alberta Public Stockyards, 1968 . 


Volume of Hogs Delivered by Assemblers for Each Census 
Division “and Subdivision, L968. . 


Estimated Freight Rates for Alberta Hogs 
Cost Estimates for Operating Hog Assembly Yards 


Transportation and Assembly Costs with Respect to 
the Number of Assembly Locations 


Least-Cost Solution: Locations, Volumes, and 
Packing Centres Used . 


Average Assembly and Transportation Cost Per Hog as 
a Function of the Number of Assembly Locations 


Average Assembly and Transportation Estimates Per 


Hog for the Present Assembly System and for the 
Least-Cost Solution Smee 


v1 


Page 


26 


29 


30 


ke 


creel 


el, 


ron se 


‘eles conflio Fe ielssele 4g 


: is 
at pie kaw etre 


’ : _ wT 4 
Sus Poriet ts ray & ef gra Seqetiiwo hie . rican ‘ yet 
a. o%& me (40) Oar? “peteerga nerr’ hpesngd toot snap cinegeT 
' : ; aa _ 
% AbT-Raw! ,ersaqee line Bapeget rete? 3 
‘ . = : 
nw 


; . Etna) 2ona iene bes eonruaswod oo 
“ . — 1 (eTuerity ap es *;" pera t | ye ; 
. : ° a7 
p yiiguees Wy ousted bere se 
joe sw 6BRBOL Chetbaat - 


7 Vs * 
pa Putigiat 2 i Ltivevtocdd We eatveviled GX 
; Sty . i - 
Wh * 4 . * ® ‘ - e ‘ o r A Bat « BQuit 


: : an : - a 

i) Dp\ teen vari 0d eahieheyet euthanased oo 
i) sled 
b= [> aa 


: 7 is) a jeafid 30 “epee. 8 
a <., ant cTabe Pee ts : 1 ST rr ei 


Ws 1) “yer Yn al inoue of 

ae ) : ity Awa pew a oat’ seg Wb yp ale) -—. tl 

, : ba : is Led & aid a : Beers atyvt 2 
re i" i - 

“ . : if : [4 jet! Fiaeeess lan el 25 33 
r ) oy j 

ye. se earn tena it pastenegd 20) weet heel et 


- : : 
ws phi Pai [4 Tee af Mt nd ie Pre id r eh 


i To © * - * ° * ° ‘ . ti ee P| vf - : orf Fe) adnalt ath 
a aaa 
bit wiev ,srpigos 3A ‘yulez om 


7% 3 . * « ° 7 » «© . . _ ja Eh)» STTTID ye ot 
-_ 7 ; =: : 7 ie Lenes saath} mo 


Ane 


oe yee ri 


7 _ 
rr § & 


Figure 


dee 


LO; 


Un 
12: 


ae 


LIST OF FIGURES 


Hypothetical Relationships Between Measures of 
The Hoe Cycle = 


The Four Year Hog Cycle for Alberta Hogs 


Location of the Swine Industry in Alberta . 


Flow Chart for Graded Alberta Hos Carcasses, 1968 . 


Flow Chart for Hogs Marketed, 1970 
Cost Functions 
Potential Assembly Locations 


Producer Distances from Potential Assembly 
Locations 


Results for the Producer to Assembler 
Transportation Cost Function 


Results for the Assembler to Packing Centre 
Transportation Cost Function 


Results for the Assembly Operating Cost Function 
Results for the Total Combined Cost Function 


Assembly Locations Selected in the Least-Cost 
Solution 


Vil 


Page 


16 
17 
21 
24 
25 
48 


54 


56 


69 


71 
73 


ie) 


77 


> 

ot 

- : MM 

. : ic 
ie 

- we 


i ia th fy py 


Mar) 


* * 


ah ope “agit siatyaton dan 


ve 


fad 


wat 


her) 


7 = | 
Thev? 


: ero ot free wet - 


[pies et} = OF o2 jned 


‘9 


ra a? ts ine ey > i 


7 oe) 


- 


ahs sant = si 


sts ‘o veltern.. at 


ai <3 Pred} a a 
al 


<wtrattod 5 2a 


7 


en etegt Tanto: 
~ oo y ME Seeed 


@ - a ©& 
ay) LY vd ats have he Se) 


vin 238 i .f a av 


CHAPTER I 
INTRODUCTION 


The Importance of the Pork Industry 

The importance of livestock and livestock products in Canada's agri- 
cultural sector is at times overlooked. Since 1960, farmers have earned 
20 to, 02 percent of their income from the livestock industry. In the 
1960s, the sale of hogs accounted for 9 to 10 percent of) the Canadian 
farm income every year. Appendix A shows these percentages as well as 
the value of the hogs sold each year. By comparison, beef provided 22.6 
percent and wheat 21.1 percent of the total farm income for 1968 [11]. 
Cash receipts to farms are only a portion of the revenue produced by the 
swine industry. In 1965, the total retail value of about 168 million 
dollars for Alberta pork consisted of approximately 77 million dollars 
to producers plus 91 million dollars for assembly, processing, and dis- 
tribution [8]. The unmarketed pork consumed by the farm population can 
alsorvbe considered an indirect form or revenue. 

In 1945, Alberta was the largest pork producer in Canada; however, 
since 1963 this province has ranked third with Quebec second and Ontario 
first. Table 1 presents the 1960-1969 volume data for Alberta and 
Canadian swine production. Canadian production volumes and most other 
aspects of the swine industry have remained relatively unchanged over the 
past fifteen years. For example, the quantities exported and the per 
capita consumption of pork are much the same as they were ten years ago. 
Exports have ranged from 47 to 70 million pounds per year; consumption 
has varied from a high of 56.7 pounds per capita in 1959 to a low of 46.9 


pounds in 1966 (Table 2). In 1969, the per capita consumption of meats 
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Table 2 


EXPORT, IMPORT, AND CONSUMPTION DATA FOR 1955-1969 


Year 


1955-57 (av.) 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 


1969 


Per Capita 
Consumption 


(ibs.a) 
47.6 


49.4 
56.7 
52.6 
50.3 
50.1 
50.7 
51.8 
47.9 
46.9 
53.8 
53.6 


SSS) 


Output 


(million lbs.) 
SOid:. 


973, 
12576 
088. 
975. 
784, 
981. 
1,060. 
1,006. 
1,014, 
etede 
Pile 


ese 


i, 


6 


7 


Exports 


Imports 


(nadliaong lbs) 


Da. 


63 


70 


Ove, 
oe 
AY: 
47. 
D4. 
58. 
48. 
59% 
60. 


SO 


6 


a) 


5) 


WEES 


el 


1.4 


Tied 


41.9 


S570 


S9e5 


DIS) 


Ole 


20.5 


FOZ 


Source: Federal Task Force On Agriculture, Canadian Agriculture In The 


Seventies 


(Ottawa: Queen's Printer, December 1969), p. 166. 
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4 
in Canada was 198.8 pounds. Pork consumption was approximately two-thirds 
that of beef (51.9 pounds and 86.4 pounds respectively). For the past ten 
years beef and poultry have been the only meat products that have shown 
increasing per capita consumption rates (Appendix B). 

At the present time approximately 157,000 gradings are required 
weekly in Canada to serve the domestic and U.S. export market [1]. Recent 
projections of pork demand in Canada state that by 1985 pork production 
will have to increase 33 percent to meet demand requirements [7]. These 
projections assume a leveling off or a Slisht decline in pork consumption 
in the North American market. If Canadian consumption were to increase to 
the U.S, consumption level of 66 pounds per capita, demand would expand 58 
percent. by, 1965. ‘such a change in consumption would require over 15 
nobivon marketings an. 1985. 

The Federal Task Force on Agriculture believes that. Canadian consump— 
ticn Orepore will remain close tO the present level of 50 pounds per person 
for the next decade. The Task Force states that the U.S. is our prime 
out let for pork ¢xports; however, it is unlikely that Canada can lower 
Market price enough to expand this market, Canada's Share of U.S. pork 
imports has dropped from 27 percent in 1960 to 18 percent in 1968. Mean- 
while, U.S. imports from Denmark have almost trebled, and her imports from 
the Netherlands have doubled. In 1968, U.S. pork import origins were as 
follows: Canada, 55.5 million pounds; Denmark, 111.9 million pounds; the 
Netherlands, 82.2 million pounds; Poland, 55.1 million pounds; all other 
countries, 19.4 million pounds [6]. The loss of our market share of U.S. 
pork imports to Denmark and the \eucmenne is an indication of the need 
for improved production and marketing efficiency in Canada. To regain 


a share of the U.S. market we must compete more effectively with producers 
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both in the U.S. and in other countries. 

Much emphasis is currently placed on the market potential for pork 
in Japan. Observing export statistics for the past decade (Table 3), we 
can derive few conclusions about future pork sales to Japan. Japanese 
consumption of pork has increased from 7 to 11 pounds per capita since 
1960) [15|. Through the use of more specialized production units, Japan 
has increased production from 142,000 tons in 1957 to 386,000 tons in 
1965 [13]. The future market for pork in Japan depends largely upon 
strategic decisions regarding resource use, trade, and investment in that 
country. 

The largest importers of pork are the European Economic Community 
(EEC), the United Kingdom, and the United States (Table 4); Denmark and 
the Netherlands are the largest exporters. Export figures for 1985 are 
projected in research performed by the Organization for Economic Coopera- 
tion and Development [12]. Their study indicates that North America will 
have no net trade, the Netherlands and tole Wall Sine reasic vexports 
similar to present trends, and Denmark will become more competitive. It is 
predicted that Japan will become self-sufficient. If these projections 
are correct, the future of Canada's pork industry in the world market 
depends largely on how well our production and marketing systems can 


compete with those of Denmark and the Netherlands. 


Problem Setting of the Study 
Prior to the formation of the Alberta Hog Producers Marketing Board* 
on November 1, 1969, many discrepancies existed in the pricing and hand- 


ling mechanisms of the Alberta hog market. In 1967, Manning identified 


*The Alberta Hog Producers Marketing Board will henceforth be referred 
towas. The Board.” 
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JAPANESE PORK IMPORTS FROM CANADA, 1960-1969 


Year (pounds) (¢ value) 


1960 } 6,765,106 749 ,324 
1961 450,738 151,493 
1962 sO LUIS 231,041 
1963 222,008 46 ,010 
1964 20 , 300 10.102 
1965 : - 

1966 54,198 10,387 
1967 : - 

1968 710,324 274,161 
1969 4,253,300 29840754 


Imports From All Countries 
(million pounds) 


1961-65 (av.) 5.8 
1966 Te 
1967 1.5 
1968 24.5 


ee 


Sources: USDA, World Agricultural Production and Trade Statistical 
Report (Wastimetons 0 Ce] WSDARsOctober 1969) sp 1G: 


Canada Department of Trade and Commerce, Official Reports 
(Ottawa: Queen's Printer, 1960-1969). 
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CANADIAN IMPORTS AND EXPORTS, 1968-1969 


1968 1969 
Cibse) (ibs. ) 
Imports Country ou, Orie 
United Kingdom 948 ,800 1,562 ,900 
United States 505005, LOU 66,901,750 
Other Countries 207 ,400 P2790 169 
Total Imports Si, 251,500 695,743,819 
Exports Destination 
: : Included in 
United Kingdom 778 ,000 Se mn ri ae 
United States 53,419,244 47,693,182 
Other Countries 5,820 ,000 a9 52 000 
Total Exports 60,017,244 55204 5),062 


Source: Canada Department of Agriculture, Fiftieth Annual Livestock 
Market Review (Ottawa: CDA, 1969), pp. 12-13. 
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several factors which added to the cost of marketing hogs [9]. Some of 
these factors were: (1) excessive duplication of assembly facilities, 
(2) excessive handling of hogs instead of direct shipments, (3) excess 
slaughtering and processing capacities, (4) failure of packer procure- 
ment charges to reflect procurement costs, (5) a balance of power in the 
market favoring large retailers, and (6) an inadequate pricing system. 
Manning estimated that both producers and consumers could benefit from a 
moresequi tablesdistribution or market power.) Fromy50 cents to asdollar 
per hundredweight could be saved as a result of lower marketing margins 
[10]. Potential gains from a more competitive pricing system could range 
from 25 to 50 cents per hundredweight. Manning also estimated that 
marketing costs at the assembly level could be reduced as much as 50 cents 
per hundredweight if the assembly system were revised [10]. 

The Board has remodeled the pricing system, and packers are no longer 
responsible for procurement charges. However, many of the above-mentioned 
problems still exist. There is considerable duplication of assembly 
facilities, packers must operate with excess capacity to accommodate the 
uneven flow of slaughter hogs, and the balance of market power still re- 
Mains in the hands of the retailer. A primary goal of the market system 
should be to move hogs as rapidly and as efficiently as possible from the 
producer to the packer while maintaining an equitable pricing system. 

Such a goal also should consider the needs of the packers by providing a 


more uniform flow of hogs. 


Objectives of the Study 
The objectives of this study were: (1) to determine assembly costs 
as a function of the number of hog assembly locations; (2) to determine 


transportation costs as a function of the number of hog assembly locations; 
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and (3) to determine the optimum number, size, and location of hog assem- 
bly locations in Alberta based on the information established under the 
first two objectives. 

It was anticipated that by properly locating larger volume hog assen- 
bly facilities), the average! service and transportation cost could be 
reduced. With fewer assemblers the possibility of regulating the daily 
and weekly flow of hogs to packers would increase. An efficient marketing 
system would assure that some of the benefits derived from greater utiliza- 
tion of assembly and packing facilities could be passed on to producers 
and/or consumers. Through such changes in market performance the industry's 
competitive position might improve as a result of lower marketing and 
processing costs. These cost reductions could be a prime means of ex- 
panding our domestic and export markets. The benefits from any improvement 
in pork sales could result in additional returns to every party involved in 


the market channel, as well as to any suppliers in the industry. 


Data Sources 

Five basic sets of information were required for the study: regional 
hog production data, demand for hogs at major packing centres, assembler 
volumes, transportation costs, and assembly costs. The regional production 
data and assembler volumes were obtained from information recorded directly 
from hog manifests for 1967 and 1968 by researchers employed by The Board. 
Figures for the demand analysis were acquired from reports by the Livestock 
Marketing Board, Canada Department of Agriculture. Transportation rates 
for hogs were obtained from confidential industry sources, and data 1ot 
assembly costs were acquired from annual reports of livestock cooperatives 
in Alberta for 1968 and 1969. Other information was obtained from the 


Economics Division, Alberta Department of Agriculture, The Board, and 
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personal interviews. 


Analytical Procedure 

Seven basic steps were required to estimate the least-cost solution 
for location, number, and size of assembly locations in Alberta: 

(1) Demand and supply locations were designated and their respective 
volumes recorded. The principal meat packing centres for Alberta were 
used as demand centres. Since Lethbridge and other locations had rela- 
tively small slaughter volumes, only Edmonton, Red Deer, and Calgary were 
Used as comand centres. The volumes used Jat Es three demand locations 
included all hogs handled by assemblers. Census subdivisions (counties, 
municipal districts, and improvement districts) in the hog producing areas 
of the province were used as supply locations. Volumes shipped by assem- 
Dilers, were recorded) for each Gi inese subdivisions, 

(2) Potential assembly locations were selected for each subdivision. 
The two objectives governing this selection were: (i) to choose towns 
near the centre of each subdivision, and (ii) to choose larger towns with 
established assembly volumes. The potential assembly locations also are 
referred to as supply reference points for each census subdivision. 

(3) The third step was the development of a transportation matrix 
for the province. Road mileages between every potential assembly site 
and supply reference point and transportation rates per mile for shipping 
hogs by truck were needed. To complete the transportation matrix, 
volumes from each supply reference point were multiplied by transportation 
rates and mileages to each potential assembly location. The result was a 
60 x 60 transportation matrix for Alberta. 

(4) Analysis of assembly costs was necessary to establish a cost-to- 


volume relationship. Formulas were developed to consider the fixed costs 
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plus the variable costs per hog assembled. 

(S) Transportation costs from supply reference points to assembly 
Sites were added to assembly costs to derive the combined cost function 
with respect to the number of assembly locations. 

(6) The assembler to packing centre transportation cost was calcu- 
lated with respect to assembly location numbers. This transportation 
cost was added to the combined cost function for each number of assembly 
Hecations to compile the total combined cost function. 

(7) “fhe final “step delineated the tleast-cost solution, which was 
represented by the Minsamum point onthe total «combined cost function, ~ 
The solution stated the number, location, and volume of each assembly 
location. The solution also indicated to which assembly location 
producers should ship and to which packing centre each assembly location 
should deliver hogs so that distribution costs could be minimized. 

A computerized solution procedure for the long-run spatial model 
was used to calculate assembly and transportation costs from supply refer- 
ence points to assembly locations. Assembly to packing centre transporta- 
tion costs were calculated with the linear programming transportation 


model. 


*Combined cost function (CC) refers to the summation of assembly costs 
and transportation costs from supply reference points to assembly loca- 
tions. The total combined cost function (TCC) refers to the combined 
cost function plus transportation costs from assemblers to packing 
centres. 
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CHAPTER II 


PERSPECTIVE AND A PROBLEM DIAGNOSIS IN THE 
ALBERTA PORK INDUSTRY 
Production Organization 

The Alberta pork industry requires growth in domestic and export 
markets if it is to remain viable. Although the demand for pork is 
expected to increase with population growth, an increase in per capita 
consumption and/or an increase in exports is necessary to stimulate 
growth in the industry. 

Larger markets may be attained through product promotion and quality 
improvement programs. For every hog* marketed in this province, The 
Board deducts five cents to be used for purposes of research and promo- 
tion. By creating a more impressive image for pork, the Board may lower 
thesprice elasticity and ineredse wie income elasticity tor the product. 
in 1964, Holmes estimated the income elasticity Of pork. torbe lUncnd 
beer to™be 215 (M3). An income elasticity of 510 for pork means that for 
each dollar that incomes increase (decrease), ten cents more (less) will 
pe spent Lor pork. “In Holmes ’s study sestimated price elasticities in 
t9G4 were =1,09 for pork and =.77 for Deer.” The lower price elasticity 
for pork andicates that as a result of @ price increase or decrease, the 
quantity of pork demanded will decrease or increase more than the quanti- 
ty of beef demanded. Holmes estimated the cross elasticity of pork with 
respect to beef prices to be .59 and the cross elasticity of beef with 


respect to pork prices, .09. Such elasticities indicate that pork is 


*Throughout this study the term "hog" will refer to all swine sold for 
slaughter purposes. 
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14 
used as a substitute for beef when beef prices are high; however, beef 
does not serve as a substitute for pork when pork prices are high. 

Canadian grading systems and bonuses have created incentives for 
the production of quality hogs. On January 1, 1969, a new index grading 
system was adopted. Previously, hogs were graded according to weight, 
carcass length, and shoulder and loin fat. The acceptable specifications 
permitted more fat than the present system of grading, and there was 
overlap of grades. The new system is designed to increase the incentive 
for production of lean hogs. Carcass quality is based upon the percen- 
tage of lean, which is determined by the weight of the carcass and the 
depth of shoulder and loin fat. Utilizing the depth and weight measure- 
ments, an average hog (index = 100) may have a total backfat range of 
22) tO oqo) 1nChes anda carcass weight of 150) tosl59 pounds, | Producers 
receive a $1.50 government premium for hogs that index 105 or higher. 

Ties premium=creates a ‘double incentive to, the producer since the, price 
received also increases progressively as the quality index increases 

above 100 [7]. On December 31, 1970, the government premium will be 
discontinued. Hawkins has noted that at times when hog prices are nearing 
the peak of the cycle, high quality hogs may be discriminated against by 
purchasers because the price spread between higher and lower indexes 

tends to become more extreme [12]. Details for both grading systems are 
presented in Appendix C. 

Cycles have existed in hog production for many years. These cycles 
result from production flexibility in the swine industry. The relatively 
low capital investment required for a small hog operation enables farmers 
to move in or out of production easily. The short gestation period and 


prolificacy of brood sows permit a rapid turnover rate. Theoretically, 
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15 
hog cycles occur every four years as well as annually. The four year 
cycle is based on one year time lags between price, pig crop, and 
slaughter [ll]. Without the influence of exogenous variables such as 
the price and supply of feed grains and erie support programs, the 
cycle has a definite pattern over a four year period. Harlow developed 
Figure 1 which has a two year response period between price and marketing 
based on the assumption that year one's price determines the size of 
year two's pig crop, which in turn resolves year three's slaughterings. 
In the two year response period, twelve months are accounted for from the 
time of breeding to slaughter. The other year is accounted for by the 
time lagabetween one year's price and=the poumow tne year siubreeding: 
however, this period is not always twelve months. Harlow used the cobweb 
theorem based Heat year response perilous: CO 1llustrate: tie tour year 
cycle. When the cobweb theorem is utilized, the exogenous variables can 
be considered in the diagram. The cobweb diagram reflects the inverse 
relationship hearer quantity and price. 

Utilizing Harlow's methodology, Figure 2 was developed from Alberta 
Statisticsu| Z| ProductionsvolUmes andr average Prices fromml95/ to9Gg 
for Alberta Grade A (1969 index = 100) were used. A two year time lag 
between prices and volumes was used to illustrate the two year response 
period mentioned previously. If the price started high in 1957, the 
price should be down in 1959 due to an increase in the volume of hogs 
marketed as a result of the high 1957 price. In 1961, the price should 
be back up because of the decrease in volume caused by the low price in 
1959. Illustrated in the graph is the four year cycle completed from 
1957 to 1969. In 1963, the volumes of marketings did not increase as 


would be expected because of the price increase in 1961. Such discrepancies 
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Figure 1 


HYPOTHETICAL RELATIONSHIPS BETWEEN MEASURES OF THE HOG CYCLE 


HIGH 


NORMAL 


LOW 


HIGH 


NORMAL 


SK 


Peano, \ h 
LOW: he Slaughter 


HIGH 
NORMAL 


LOW 


HIGH 


NORMAL 


XK 


LOW ; : Slaughter 


Source: A.A. Harlow, "The Hog Cycle and the Cobweb Theorem" 
(Journal of Farm Economics, Volume 42, 1960), p. 844. 
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18 
in the hog cycle are caused by the many exogenous variables arrecting 
hog production. The results from the use of the cobweb theorem would 
suggest that too much emphasis can be placed on price as a supply deter- 
minant. 

The annual or seasonal cycle causes supply fluctuations every 
year. This cycle occurs because of the producer's tendency to plan 
farrowings for the spring and fall months, which usually results in 
heavy marketings around March and April, and November and December. 

The uncertainty created by the hog cycle is an inconvenience to 
everyone involved am the market: channel, “There is a possibility that 
through improved marketing efficiency the demand and supply of hogs 
could be coordinated more effectively. Standardization of marketing 
costs and marketing procedures is one alternative for reducing uncertainty 
in the market channel. In many instances, assembly and handling charges 
can be reduced, and marketing charges can be made to correspond more 
directly to marketing costs [16]. Other alternatives might include 
increased promotion, more quality control, intensification of market 
research, and provision for more useful market information and market 
forecasts to producers. Weekly shipments from assembly points to packing 
centres could be coordinated to provide a uniform flow of hogs. The 
removal of excess capacity in the assembly and packing operations could 
nese in considerable cost savings. The degree to which producers would 
benefit depends largely on how they change their output as a result of 
higher profits. However, as productive units become more specialized 
and capital intensive, the yearly supply of hogs will become more 
consistent. Specialized units are forced into a yearly operation in an 


effort to spread their fixed costs over more units of production. The 
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8) 
importance of the hog cycle can be expected to decline as a result of 
production specialization and increased marketing efficiency. 

Size of Production Units 

There has been a definite trend toward specialization and larger 
productive units in the swine industry. This trend is evident in the 
1966 census for Alberta with 45,643 farmers reporting hogs in 1956, 

0 Oly in 19oW, "and 25,544 in 1960. “However, the small producer is 
still important; 50 percent of our hogs come from farms marketing less 
than 62 pigs per year [18]. 

In 1967, producers' net returns to labor and management varied 
(according to size and efficiency of producers) from $2.76 to $10.62 
per hog cor farrow to finish enterprises and from —$2752°to $5.20 per 
noe for seceding “enterprises. [I> “Such marrow provit margins require 
proguctive units to be either targe full-time operations or smaller 
operations that are supplementary and/or complementary to the farm unit. 
Hog production can be supplementary by employing unused labor (e.g. , 
children) and complementary by providing an outlet for feed grains. 
Regardless of the size of a commercial hog operation, the manager must 
recognize the importance of feed and labor efficiency since these two 
factors represent approximately 75 percent of the production costs. 
Another 10 “percent anvolves utilities, veterinary fees, and other 
variable costs. The remaining 15 percent is considered fixed costs [1]. 


Location of Production Units 


Approximately 75 percent of the swine industry in Alberta is located 


in the central area indicated in Figure 3. Hog production is concentrated 


*Return to labor and management is equal to the gross return per hog, 
minus variable costs, depreciation, insurance, and interest incurred in 
producing the hog. 


i wa ” 


: 7 7 7 
ait Din oltee Marte WiaNted ize? pied 
: ; a) 
7 : 
13 i rr I pyc { 1 } t ; A whey ® 3 
, ' ih / 4 
iv { , f 
ry ‘ waa Pyit _ : ioe 
ii o> J 
. ij a : 
' | 
. te! ? 
a 
} Thats yd hn @ 
) 
J i yt iF i 
j I ' ' Z | } t ' 
} ! 
f } 
t{ vi 


uy Ro 


i mat? a 


; : ; a a at 
Aion Ried ge LC weyuglt Ht Patel hy Shi oa le: 


20 
in this area because of the cultural background of the residents, the 
abundance of feed grains, and the proximity to highways and markets. 


Hogs provide one of the primary outlets for feed grains in this district. 


Marketing Organization 
Marketing is (1) performing all business activities 

required in getting products to consumers in the volume, 

form or quality, place, and time desired and (2) providing 

an intricate system of pricing and communication [20]. 

Marketing efficiency or performance is a function of operational 
efficiency (number 1 above) and pricing efficiency (number 2 above). 
Operational efficiency is dependent upon (1) functional organization and 
(2) spatial organization in the market. Functional organization involves 
the various services performed by agencies in the market channel, such 
as, assembly, transportation, processing, and distribution.* Spatial 
organization involves the origins and destinations of the product and 
the location of the factlitives ised to perioimm the assembly and) distri bu- 
C1ON auctions. \ ihe ebyective Of Operational etiiciency 1s, CO minimize 
the marketing costs: for Gach unit of product. 

Percing eriierency conceimms the accuracy, speed, and effectiveness 
with which marketing SReomaton is developed and disseminated, as well 
Bcmtie (Coss associated Wath ssuch a function [elle MPricing seriiciency 
is dependent upon the nature of competition and the balance of economic 
power in the market [14]. 


The objectives for improving pricing efficiency are to forward 


benefits from improved operational efficiency on to producers and 


*Kohls classifies the market functions as (1) Exchange functions: buying © 
and selling; (2) Physical functions: storage, transportation, and pro- 
cessing; and (3) Facilitating functions: standardization, financing, 
risk-bearing, and market intelligence. 
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Source: Alberta Department of Agriculture (Preliminary Swine Population 
Estimate, June: 1970). 


Ze 
consumers and to improve the operation of the buying, selling, and 
pricing aspects of marketing [21]. The correlation between operational 
and exchange efficiencies determines their effects on overall market 
efficiency. An improvement in one does not always result in an improve- 
ment in the other or in overall market efficiency. Firms that are 
large, relative to the industry as a whole, are generally considered 
operationally efficient; small firms, relative to the whole industry, 
are generally considered to be exchange efficient. The ideal as to find 
the optimum combination of operational and exchange efficiency. 

Bain's performance goals apply well to the marketing process of 
the hog industry [4]. These goals are: 


G)) silechnicalverticrency sin scale wand rates ful la zation 
of plants and firms within the industry. 


(2) eA DSence DOtn OL chron ce monopolistic excess, proiics 
and of chronic net losses [implying allocative ef- 
ficiency and equitable income distribution]. 


(3) “Adequate” progressiveness in the development and 
innovation of improved or new techniques and products. 


(4) Absence of excessive selling costs. 


(5) Desirable level and variety of product qualities and 
designs. 


Although the factors mentioned by Bain are difficult to measure quanti- 
tatively, they represent the performance goals for an efficient marketing 
System. 
Functional Organization 

In this study the four major functions to be considered in the hog 
market channel are: (1) assembly, (2) exchange, (3) processing, and 
(4) distribution. Since The Board originated, many changes have been 
made in selling and pricing techniques and in the procurement practices 


of the packing houses. The flow of Alberta slaughter hogs for 1966 15 
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25 
summarized in Figure 4. Movement of hogs since The Board began operation 
has changed very little. Terminal yards currently function as assembly 
centres and do no selling. Direct deliveries will be reduced as a 
wesultsor the lot (size requimement: sctuby Ine Board. To date, fupures 
are not available for a full year's operation of The Board; however, 
Figure 5 depicts the present market channel. A description of the 
functional organization and changes brought about by The Board follows. 

Assembly--The purpose of assembly has always been to form lots 
large enough for economical transport and sale. The majority of the 
individuals and organizations involved in assembly provide such additional 
services as tattooing and transportation to the market. Assemblers are 
known as (1) shippers, (2) erucker=aeeenb legs, (3) shipping associations, 
or (4) commission firms. Some of the large producers can bypass the 
assembly function and deliver direct to the purchaser following sale by 
The Board. The minimum lot size handled by The Board 1s twenty hogs 
(Table 5). 

shippers ipr@vide facilities for the assembly of hogs. “Before The 
Board became efrective, many shippers were affiliated directly with a 
particular packing plant or operated buying stations owned by a processor. 
Since all hogs are now sold through The Board, there are few agreements 
between shippers and packing plants. Companies that had owned buying 
stations have discontinued assembling hogs and have either sold or leased 
their facilities to independent operators. 

The second type of assembler is the trucker-assembler. Most of 
these assemblers operate an assembly yard to complement their trucking 
business. In some instances truckers assemble their loads by traveling 


from farm to farm in their territory and do not require assembly facili- 
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The services provided by shipping associations are similar to those 
of shippers. These associations, of which the Alberta Livestock Cooper- 
ative is the largest, are operated as producers' cooperatives. They 
assemble and offer lots for sale through The Board. In the past, the 
majority of the shipping associations cooperated with the ALC and 
handled up to 19 percent of the hogs marketed in Alberta [15]. The 
large volume gave the ALC a relatively strong position for price negoti- 
ating with the meat packers. The ALC continues to act as an order buyer 
for some packing plants in British Columbia; however, it has lost some 
of its price influence as a result of the new selling system. 

Prior to the inception of The Board, commission firms located at 
terminal markets assembled hogs delivered by the truckers and farmers. 
In Calgary commission firms offered some hogs for sale through public 
auction, while in Edmonton most hogs handled by commission firms were 
SOlcetOrOuL-oOt-province buyers at the established auction price. 

The role of commission firms remains much the same with the excep- 
tion that all hogs’ are sold by The Board and none are offered for sale 
at central markets. These firms continue to act as buyers for out-of- 
Provinces processors’. 

The last consideration for the movement of slaughter hogs from the 
farm is that of direct shipments by the producer. A direct shipment 
bypasses all of the previously mentioned assemblers and goes directly 
to the purchaser after the sale is made by The Board, The: number of 
direct deliveries is restricted by the minimum lot size and also by the 
distance a producer has to travel to the market. 

In 1968, Alberta had over 300 hog assembly locations with more than 


500 assemblers [19]. Volumes handled by individual assemblers are not 
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28 
available; however, data has been tabulated for each assembly location. 
Table 6 shows the relative volumes of hogs handled in 1968 for the 
different locations. Taking all the locations into account, there were 
114 that assembled less than 500 hogs and only 67 that assembled more 
than 5,000 hogs. With more than one assembler at some of these locations, 
it can be concluded that little specialization exists in the assembly 
process. Of the 1,696,952 Alberta hogs graded in 1968, approximately 
83 percent or 1,412,400 were handled by assemblers. The remaining 17 
percent or 284,552 were delivered direct to terminal markets or to packing 
plants by producers. Direct estimates will be low because some direct 
shipments from large producers were included in assembly figures. Al1l 
shipments by assemblers were either to terminal markets or to packing 
plants; however, information as to which location individuals delivered 
their hogs is not available. The available information is summarized in 
Fable 7% 

Exchange--The second major function in the market channel is that 
of exchange. All selling and buying is done through The Board's teletype 
system on a descending Dutch-auction basis. Hogs are offered for sale 
in lots of 20 or more, and the asking price is conveyed simultaneously 
to all buyers. The asking price is calculated from pre-punched descending 
scale tapes that drop the price in gradations of five cents. Information 
given on the tape includes the date, the F.0.B. point or points, the 
estimated time of delivery, and occasionally the producer's name. The 
producer can choose one or more F.0.B. delivery points. These points 
are Grande Prairie, Lloydminster, Lethbridge, Red Deer, Calgary, and 
Edmonton. Any producer marketing a lot of 20 or more hogs can sell 


directly through The Board and have his name on the shipment; smaller 
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producers sell under their assembler's name. In the past, hog producers 
were paid either by the packers or by the Hc Gn Mile Now The Board con- 
troks fall cepa. 

Prior to the formation of The Board, approximately S percent of all 
hogs were sold by public auction at terminal markets [17]. Most hogs 
were purchased through private shippers, buying stations, and the ALC. 
Producers were dissatisfied with the pricing and bargaining procedures 
utilized. Details of the old and new selling systems follow in the 
Section On exchange efficiency. 

Processing--The third function in the market channel for hogs is 
processing. In Alberta, the packing houses are centred in Edmonton, 
Calgary, and Red Deer. Major companies operate four plants in Edmonton 
and two in Calgary. There are two smaller packing plants that slaughter 
hogs in Red Deer, two in Edmonton, and one in Lethbridge. All major 
packing plants are government anspected: however, it. 15° estimated that 
20 percent of the market hogs in Canada are slaughtered at uninspected 
establishments [18]. This percentage would be much the same for Alberta. 

Packing plants play a vital role in the marketing of pork. Since 
most packers provide retailers with a ready-to-sell product, they share 
much of the responsibility of providing a product suitable to consumer 
tastes. An effective merchandising programas required to sell, the final 
product. Such a program involves the development of new products; 
coordination between processing, retailing, and consumer demands; 
packaging; and product promotion. The operational and marketing eriiciency 
of meat packers is complicated by the uncertain supply of hogs caused by 


production cycles. 


Distribution--The final activity in the functional organization is 
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distribution, which involves wholesaling and retailing. The amount of 
meat handled by wholesalers has been declining as corporate chain sales 
have increased. Meat is sold by processors directly to the chain store 
buyers, to wholesalers representing voluntary chains, and to wholesalers 
specializing in commercial cuts and additional processing. There are 
few independent wholesalers that handle meats because of the perish- 
ability of the product. 

The food retailer is the final link between the product and the 
consumer. Retailers have considerable freedom to adjust pricing and 
selling strategies and, therefore, hold much of the responsibility for 
selling pork and other products. The influence of the retailer's 
strategy depends upon the cross elasticities of substitute goods such 
as poultry and beef. 

Spatial Organization 

Alberta has a favorable location in the North American market for 
pork. The main deficit areas are in Eastern Canada, British Columbia, 
and the western United States. The United States provides an outlet 
for live hogs as well as for quality cuts. In 1968, the western provin- 
ces produced 35.1 percent of the Canadian hog gradings while the east 
produced 61.9 percent [5]. However, the western provinces accommodated 
only 26.6 percent of the Canadian people, while the eastern provinces 
served 73.4 percent of the population. In 1968, Alberta marketed nearly 
55 percent of the western gradings and 20.8 percent of the federal 
gradings (Table 8). 

Hogs are marketed from every census division except number 9. 
Census divisions 8, 10, 11, and 13 delivered over 60 percent of the hogs 


that were government graded in 1968. Divisions 2, 6, 7, and 12 accounted 
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34 
botec/ percent, as shown in Table 9, 

Prior to the formation of The Board, hogs received at public stock- 
yards were sold to buyers either through public auction or DY “di FECE 
negotiation with commission firms or the ALC. The hogs received were 
either sold for slaughter or sold as feeders. "Thru-billed' hogs were 
not offered for sale at the yards, but provisions were made for stop-off 
points enroute to the purchaser. Disposition of hogs from Alberta 
stockyards is shown in Table 10. 

Alberta's pork exports are destined primarily for markets in 
British Columbia, Eastern Canada, and Western United States. Specific 
figures relating volumes and their destinations are not available. In 
1966, 1,557,017 hogs were slaughtered and graded in Alberta, Utilizing 
an average carcass weight of 150 pounds, it can be assumed that about 
148,600,000 pounds of pork were available for shipment, providing con- 
sumption in Alberta conformed to the national average. If this estimate 
JS reliable, s5<percent of Alberta's: pork as) consumedsin Alberta. 
meen end Exchange Efficiency 

In the past, hogs sold by public auction at terminal markets have 
been credited with establishing the “base'' price for all hogs sold in 
Alberta. In 1968, 2.8 percent (or 46,670) of the hogs marketed were 
sold to Alberta packers by terminal markets, and the majority of these 
were not sold by auction. Of the 206,605 hogs handled by terminal yards, 
77 percent were purchased by out-of-province buyers and 23 percent by 
Alberta packers. There were other price determinants besides terminal 
markets since over 97.2 percent of the hogs purchased for slaughter in 
Alberta were not sold by public auction. The final price for these hogs 


was determined by limited negotiation between sellers and buyers. 


‘ / 


: ial | 
coe ie , : 
- 7 sa a hs — ie Saute7 
wv: f 
is) as aa & 
— séxib ya oo ponte me ven ‘egia le oe ie 
iy 7 a Neds Le 
- pet tela 7 wut Sa? a 1m ers aut tet td viv nerds, i 
_ -_ 7 a 


ri yl | be) Opagan a <<vekes’ et Gigt we “itgetia sal lon ratth: 


ar a ’ gt ; oY vay y “Pe te ©1903 tte Bin tom 


: j i - 7 2 bee 7 
nist A i 1, (OY ' ny ott of @tiere ay | 


Di ine ot il does 7 


} 204 ha Ty 


1} saa iho | 7 j . (! \ we pelt [ af 1 Sey =< Wyis 


= 
"i - a 
. 


4 ar 
Ki iT hat had 7 i F i i ¢ ‘teh i» prs 7 >" m= te 


' iv j : j rt rs >t [ep yy i iy , uj Hitt, lig, ir 
_ 


— 


' Th : ‘ 
R La i —e 
i 
’ | a [ 
_ 
at | 

! a 

‘ e 

' My RB 
Me ' } rf ; | « ‘co 
J 
p i } b el 


jaa é lpi ve ino ad ese a emedia. 


i : bit Ope ’ Lis pj ay Pps hh ti} 1p iio ay 4 Ww 
ge t vey: nae ) a 

a ay Oe AL jes t} Pri veeede: aig » 

- | > 7 - 

=] j = | cpanel “shy es) iy SS arity 7 


Ti 


- » _ 
is 407 bylow (0? One 
ae 
Se 
s 


SUMMARY OF ALBERTA HOG CARCASSES GRADED BY CENSUS DIVISION, 1968 


Source: 


Census Division 


1968 


Canada Department of Agriculture, Forty-Ninth Annual Livestock 


Market Review (Ottawa: 


Table 9” 


CDA, 1968). 


Total 


12,644 
1259293 
37,416 

5,751 
AOL 
131,499 
98 ,408 


251,473 


260,151 
306 ,893 
106 ,033 
204 ,982 

4,100 


83,488 


1,696,952 
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DISPOSITION OF HOGS FROM ALBERTA PUBLIC STOCKYARDS, 1968 


Feeders Torat 
AAS!) 82,584 
3,468 96,186 
Doe 104 , 304 
76 ,469 283,074 


Centre Slaughtered Thru-Billed 
Lethbridge 47,427 TS,oce 
Calgary Do, 242 96,776 
Edmonton 37,504 15,068 
Total L20 673 ep Le 
Source: Canada Department of Agriculture, "Annual Livestock Market 


Reports (Edmonton, Calgary, Lethbridge)" 


(Ottawa: CDA, 1968). 
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The term "limited negotiation" is used because with about 28,000 producers 
and relatively few buyers we have an oligopsonistic market situation. 

Alberta hog prices are influenced by price levels in both the 
Canadian and North American markets. In the Canadian market, Alberta hog 
prices are affected by the Toronto-Montreal price. In past years the 
Alberta price has been three to four dollars per hundredweight below the 
eastern price or five to six dollars less per hog. The difference in 
price purportedly is explained by the freight differential to the East, 
although the largest percentage of Alberta's pork is shipped west. 

Canada's share of the North American pork production is 8.7 percent; 
therefore, some relationship can be expected to exist between the Canadian 
and United States hos prices. Toronto price levels are dependent to some 
extent on those of the larger United States markets; however, because 
there are continuous. inward and outward flows of pork between the United 
States and Canada, the degree of price LMG lWwence di sedrre cult tC ameasume. 
Rok Bennett, director of the Livestock Division of the Canada Department 
ot Aerieulture. states that the United States price level at ali times 
provides a “price celling’' andea “price tloor for the Canadian hog 
Market [5|% Such a relationship exists because Of the aree movement of 
pork between the two countries. During the years of 1966, 1967, and 1968, 
Canada's average weighted price* was $3.95 per cwt or about $5.90 per 
carcass higher than the United States price. Given the relatively tree 
movement of pork in North America, perhaps the first potential location 


for improvement of pricing and exchange efficiency should be the local 


*Average weighted price refers to "National Average Weighted Price" which 
includes the price paid for all hogs except indexes 67 and 80, and sows 
and stags, plus transportation charges, commission insurance, and other 
directly related expenses or charges paid [5]. 
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38 
or domestic market. 

One accomplishment of The Board has been the improvement of exchange 
Crriciency in tie Alberta market.) This has been achieved by replacing 
the former pricing mechanism offered by terminal markets and packers. 

In? place of the “base” price system and negotiation between Sellers and 
buyers’, The Board ‘controls*all sales. “Discrepancies suchas trucker 
bonuses and collusion between buyers have been reduced in the market. 
With The Board as the single selling agency, all buyers have equal 
opportunity to bid on all logs ortered for sales Wile benefits to 
producers may not De 1am the form of higher prices). total returns may 
increase by using daily market information which is readily available 
to all producers. Such information should facilitate a more uniform 
flow of hogs through the market to the benefit of all participants in 


the market channel. 
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CHAPTER III 
A SPATIAL MODEL 


Theoretical Background and Model Statement 

In location theory economic analysis is used to study the 

geography of man's economic activities and also to study 

the effects of space on the organization of economic 

activities. Historically, it has developed from a study 

of the location of plants and of an industry to a more 

inclusive analysis of the spatial pattern of all economic 

activities s[ 1}, 

Theoreticians in the past have been concerned primarily with the 
time dimension of economics and have underemphasized spatial effects, 
even though all economic processes exist in space. Economic justifica- 
tions for spatial differentiation include economies of scale, transport 
cost, themeecd for rawematerials and markets, ‘and the need for space 
tuselise Trensportavion ‘can be consideredaas <asproduction input, -along 
WEthesucheother factors*as land, labor, and capital. 

German economists were among the first to attempt fusing spatial 
economics with general equilibrium analysis. Von Thunen developed a 
location theory based on a series of concentric zones around a market 
centre [5]. These zones defined the types of agricultural products to 
be produced according to transportation costs and the perishability of 
the produce. Von Thiinen's analysis involved the spatial location of 
the agriculture industry as a whole and did not consider the location 
of the individual firm. 

Weber's theory centred on the location of individual firms. He 


emphasized three primary locational forces: transport cost differentials’, 


labor cost differentials, and agglomeration (deglomeration) economies 
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42 
and diseconomies [3]. Agglomeration (deglomeration) factors include 
economies of scale within a firm, localization economies for all firms 
in a single industry, and urbanization economies [4]. 

Losch [8] pictured spatial differentiation as a network of hexagons 
created by the competitive forces among firms. The hexagon shape mini- 
mizes transport costs for each market area. Size of the hexagon is 
dependent upon the demand for the product and upon freight rates for 
the raw materials and the finished product. Ideally, people would be 
expected to live where their average distance from all required facili- 
CicS iseminimized, 

Beckman [1] notes that space enters economic relationships in two 
ways: (1) through transportation costs and (2) through neighborhood 
effects. The neighborhood effects are similar to Weber's agglomeration 
elreces except that they include social™costs to individuals as well as 
tO lLlrms anc imdistrics. “Compared to transportation costs, these 
Nsoctahicostes" are ditiveule tO measure and are often overlooked in 
spatial problems. However, because the social costs may outweigh the 
benefits created by the minimization of transportation costs, both 
should be considered. 

The long-run spatial model (LRSM) used in this study resembles, 
but extends, the linear programming transportation model. The 
linear programming model is designed to minimize transportation costs 
between a fixed number of supply and demand nodes; it is concerned only 
with minimizing costs for the aggregate. Normally no consideration is 
given to the economies of each individual firm. The linear programming 
model is generally applicable for analyzing short-run situations where 


rAmMaAT fi - ay Cn qe = = 
supply and demand nodes must remain fixed. The LRSM allows the number, 
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43 
size, and location of businesses to vary so that costs may be minimized 
for the aggregate and also for the individual firm. Such a model is 
used primarily for long-run planning and decision making. The general 
spatial model was developed by Stollsteimer [7] in 1961, and in 1967 
Warrack [9] devised techniques that would allow the model to be utilized 
in large-scale problems. 

The basic problem in this study is to determine the optimum number, 
location, and size of hog assembly stations in Alberta that will minimize 
the combined assembly and transport costs from producers to packing 
centres. It is assumed that assembly costs for equal-volume facilities 
should not vary from one locality to the next nor should transportation 
rates vary for locations at equal distances from the market. The 
assumptions are made on the basis that operational costs for assembly 
centres are not influenced by distance from markets and transportation 
rates are dependent upon mileage. The prime factor affecting assembly 
costs is the volume handled, indicating economies of size. 

The total combined cost function to be minimized may be stated as 
follows: 

TCC = TAOC + TFATC + TASTC (1) 
with respect to the number of assembly locations, 


where TCC = total combined cost 


TAOG = total assembler-operating cost 
TEATC = total) farm (production reference point) to assembly 
transportation cost 
TASTC = total assembler to slaughter centre transportation 


COSTE. 


Algebraically, the model is 
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with respect to the number of assembly locations (J < L) and locational 
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In the above, 
TCG-= total combined’ cost Composed of assembly operational costs, 
transportation costs from production reference points* to 


assembly locations, and transportation costs from assembly 
locations to packing centres 


H = quantity of hogs demanded 
H. = quantity of hogs supplied at production reference point f 


H. = quantity of hogs assembled at assembly location j 


*Production reference points refer to the central location chosen for 
each census subdivision to represent the centre of production. These 
points are in the same locations as the potential assembly Sites. 
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45 
H. = quantity of hogs demanded at packing centre i 


ae = quantity of hogs shipped from production reference 
point £ to assembly location j 


Hji = quantity of hogs shipped from assembly location j to 
packing centre i 


Tr. = transportation cost from production reference point 
J f to assembly location j 
nee = transportation cost from assembly location j to 


packing centre i 
Pa = assembly cost per hop eat essembly location j 
Ly = one combination of locations for J assembly centres 


among the me possible combinations of locations 
fore assehibly centres, given L potential locations 


ts = location of assembly centre j 
Ly = all possible combinations of locations for J assembly 
centres. 


Solution Procedure 
Tieeturst Step in the SolMeion procedure is tO Minimize the trans — 
portation cost function for producers to assemblers, with respect to 


the number of assembly locations. 


Minimize: 
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possible combinations of iL, }J. 


For J assemply locations there are io k 


J 
For example, if the location of three assembly centres is being considered 
for five possible locations, there will be “par = 10 different ways to 
locate them; in other words, there are ten possible Ly |J combinations for 
the three assembly locations. For each combination L, [J there is a sub- 
matrix Copel hy taken from a large matrix (C) that displays transportation 


costs from every production reference point to all the potential assembly 
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46 
locations. The dimensions of the cost sub-matrix will be (F by j) where 
F represents the production reference points and j represents the number 
of assembly locations being considered. The entries in each column 
represent the transport costs from every supply location to one assembly 
location. The sub-matrix Cos* Thy is scanned by rows and the minimum 
cost Cer for each row is selected. These minimum transfer costs form 
a vector Ceslly weth dimensions (60 Dy 1). To dérive the total transport 


Cost. the vector Ce is multiplied by the volumes supplied at each 


pee 


production rererence point, 


Cele CH: 


J 
where He Pepresents a Vector Of quantities marketed from each. production 
Peserence polit. FOr cach Vlvesor ye «there are Ly total transport values. 


The minimum of all these combinations (L's) forms a minimum point on 


(ne transuorcacion cost function. Theresare 3 0f these minimum podmts: 


eet Thy min ° 
TFATC "= Ly [Ces by He oe (4) 


where transportation cost from producers to assemblers (TFATC) is 
minimazed with cespect to assembly Tocativons fox each ysl a.) 
The general shape of the minimum TFATC function (Figure 6A) can be 
demonstrated using the first and second differences with respect to 
assembly location numbers [6]. Since transportation costs decrease 
with additional assembly locations, the first difference of the minimum 
TFATC cost function with respect to location numbers can be expected to 


be zero or negative: 


Le eee a (5) 


A J 
The above inequality is true so long as there is a sub-matrix of oe 


(called oe oe representing assembly locations not being considered 


7 7 a 
tatlian) Gly OX qecyre EG Bi hey Gye dor. 172 
iting 4 ¢ . Ui = ° - 


7 o> 
_ : hans ol ae Tis | 7 I? y mein) Ath y 7, 
5 
: - bd 
tTimews one of nitvetoD wlegie Wore. Howdy aie 
\ : 
Mey? f Hy a Y reser 
f 7 
peeyet ! | j Fal ‘ ’ se 
j j th uM J 
it f / i | rt 
. t® 
is cy 
: ny os Yor 
viee nobtoubos 
; wr 
7 —— 
‘ mB | Sh 
' wil * 
a gil yd 
ei —_ 
f i ' } y Sita i 
« e 
- _ 
7 Vj ‘ 26 Ppa 
i + 
i a 5" 
i = i’ id { . 21) - 
eVT gid ° Fer 
A 7 


- ¥ S 
j 2) a he @a ane Sg eee | —T el 
- ada bots (iti tar 


y ; ; : : 
1 + Am uf] | ) ha (f q yc? 19 | FAs f mee tt 


; 7 
: ny Pe iy Ase (Yon j Pyed 7 ‘¥ tia: is Vip ity rT 
: i . Li wb ao 7 ua +4 


fod Qeige 
re 


a 
iu j Thi We : 
’ ; 


47 


(1.e., considering only j assembly locations), such’ that Cp.** < Ce; vee 
J J 
fOr sya OCet vons), 
The second difference of the TFATC “*" function will Dereiinicr 
positive or zero as the number of assembly locations increases: 
DOPE] age peu: (6) 


AJ? 


Use of second differences is not always as conclusive as is Use of first 
diirerences for proving the convexity Of "a function, since Vt iss posstple 
for a second difference to be negative if more than one vector is being 
considered [11]. However, in this study only one vector is considered. 

With the number of assembly locations (j) established to minimize 
producer to assembler transport costs, the total assembly operational 
costs (TAOC) can be obtained. For an individual assembly location the 
total apeetins cost function (Figure 6B) has a positive intercept 
indicating fixed costs and the function slopes upward as TAOC increases 
with additional volume. Each additional assembly location can be 
expected to raise the total operational cost by any change in the 
Variable cost for each hog assembled plus the amount of the intercept. 

It has been shown that the TFATC decreases with additional assembly 
locations while the TAOC increases. For the combined cost function to 
decrease, the effects of lowering the TFATC must be greater than the 
increase in TAOC as more assembly locations are utilized. 

The locational pattern and volume for each number of assembly 
locations is established in the TFATC minimization procedure. With this 
volume information the TAOC can be calculated for each number of assembly 
locations (j) through the summation of each assembly operational cost 


in J. The combined cost function is computed by the vertical summation 
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of the minimum TFATC and TAOC for each number of assembly locations. 


CC = TFATC™® » TAOC 
(J) (J) (J) Ge) 


Figure 6C illustrates the combined cost function for assembly locations. 
The final step in the solution procedure is to derive the transpor- 
tation costs from the assembly locations to the nearest plant for each 
Ly solution. As the number of assembly locations increases, the trans- 
portation cost from assemblers to packers (TASTC) should increase because 
this is a decentralizing condition (Figure 6D). These transportation 
costs can be calculated through use of the linear programming transpor- 
tation model. Volumes have already been established for assembly loca- 
t10ns, “and™ihe demand “at packings centres™is fixed. ~ The ‘transportation 
model distributes the assembly volumes to the nearest packing centres 
so that transportation costs are minimized. The total combined cost 
(Fasure GE) as obtained by adding the combined cost for each L, solution 


k 
(Facure? 6C)! ‘to thestransportation cost’ to the plants. 


nin , 
TCC = TAOC + TFATC + TASTC 
(J) (J) (J) (J) (8) 


Such a solution includes the: farm to assembler transportation cost, the 
assembly operational cost, and the transportation cost from the assembly 
points to the nearest packing centre. The least-cost solution is at the 


minimum point on the TCC function that sums the three basic components. 


Data Requirements 
Supply Analysis 
The volumes handled by assemblers for each census subdivision are 
based upon figures tabulated for 1968 by researchers employed by The 


Board. The information was compiled directly from each shipping manifest 
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50 
written by the hog assemblers. Volumes for every census division and 
census subdivision are indicated in Table 11. In this study it was 
assumed that 1968 figures would reflect the distribution of future 
production. 

The choice of potential assembly and production reference points* 
for the subdivisions was based on the following criteria. A subdivision 
had to ship more than 500 hogs through assembly yards in 1968 to qualify 
for a potential assembly site.** In most instances only one prospective 
assembly location was chosen for each subdivision. However, County 1 
was allowed two potential sites because of the large area covered; 
County 23 was allowed two sites because of a very large volume; County 
24 was allowed two sites because Lloydminster assembles hogs from 
Saskatchewan; and Counties 20 and 31 were limited to one potential 
location between them because their productive areas are small and 
adjacent. LO one central location. § the determination of 2 specicic town 
for each subdivision was based on the location and size of the town. 

Tt was essentialy#that. the town be centrally located in order to minimize 
the producers! delivery costs. Size of town was also given consideration 
im an effort to choose locations that are established business centres. 
In the event of two potential locations fulfilling the above criteria, 
the town with the largest volume of shipments for 1968 was chosen. 

Sixty potential assembly sites were selected representing 58 census 


subdivisions (Figure 7). To illustrate how well Alberta's hog producing 


*The potential assembly centres perform a dual role in the analysis. 
They are assembly centres and also function as production reference 
points for the area they represent. 


**500 hogs was an arbitrary figure chosen for the purpose of eliminating 
census subdivisions with insignificant shipment volumes. 
Note: Strathmore was the only exception to this criterion. 
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Table 1l 


VOLUME OF HOGS DELIVERED BY ASSEMBLERS FOR EACH 
CENSUS DIVISION AND SUBDIVISION, 1968 


Census Potential 
..No. of Hogs Subdivision No. of Hogs Assembly Sites 
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24 ,872 MD. 6 6,001 Cardston 
MD. 9 4,944 Pincher Creek 
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Table 11 (Continued) 
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Table 11 (Continued) 


Census Potentias 
Division No. of Hogs Subdivision No. of Hogs Assembly Sites 
15 Gont'd) MD, 92 42,004 Westlock 

Pere OW. 261 
14 2,00! ID. 14 387 
iD 1S 2,504 Whitecourt 
15 81,624 DDG 8,989 Valleyview 
MD. 130 6. 707, Falher 
(OS OS 
- 12,604 
ao ae Soe a (Grande Prairie 
- 20,835 
TD 7, 4,370 High Prairie 
ED 22 D919 Manning 
PD eradesS yliers Spirit River 
MON loo 55,050 Grimshaw 
MD. 136 4,245 Fairview 
LN ake SPA) Eaglesham 
Doped 55269 Hines Creek 
LD a. 516 facrece 
1,412,358 
Source: Tabulated from Swine Industry Data Bank (1967-1968), Department 


of Agricultural Economics, University of Alberta. 
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areas would be served by these 60 locations, squares with diagonals 
representing sixty miles were centred on each location, with the diagonals 
of the square running north and south. A rectangular road grid system 

for the province was assumed. Given such a road system, the maximum 
distance any producer would be required to travel to an assembly site 

is 30 miles. If the producers were evenly distributed throughout the 

area served by the assembly site, the average delivery distance would 

be 15 miles (Figure 8). 

To finalize the supply analysis, each potential assembly location 
was assigned the volume of hogs shipped from the subdivision it 
represents. Where two potential assembly locations represent one sub- 
division, the volumes were assigned according to the shipments handled 
by oll small Surrounding assemblers in 19638. 

Demand Analysis 

One of the basic requirements for the spatial equilibrium model 
Utiitzed im this stuayers that the amount of product supplied must -equal 
thaes product's demands For the first half of the analysis, the total 
supply at reference points was required to equal the total demand at 
the assembly points. Such a condition was fulfilled because assembly 
facilities were allowed enough flexibility to permit volume changes; 
at all times total supply equaled total demand. Volumes used at 
assembly and reference points equaled the quantities referred to in 
Tape tl.  inethe fast halt of the analysis, the packing centres were 
utilized as demand nodes, and the assembly points functioned as supply 
nodes. In analyzing the demand for Alberta hogs in 1968, it was found 
that Edmonton handled 66 percent of the hogs graded, Calgary 25.3 percent, 


Red Deer 4.5 percent, and Lethbridge 4.2 percent. The total volumes were 
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Figure 8 


PRODUCER DISTANCES FROM POTENTIAL ASSEMBLY LOCATIONS 
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1,116 5359; 428,410; 80,292; and 71,911 respectively [2].* 

The most important qualification for demand locations is that they 
be packing centres so that transportation and assembly costs may be 
minimized, Extra costs are incurred when hogs are assembled in the 
country, delivered to a centre, reassembled, and then shipped to a 
packing plant. Lethbridge was disregarded as a demand node because it 
is located in the low hog production area of the province and slaughter 
volume is only approximately 12,000 hogs per year. Most of the 
Lethbridge volume assembled was either sold to packers in Calgary or 
to out-of-province packers. The Lethbridge assembly volume was, 
thererore, transtérred to Caleary for silaughtervand distribution: 
Direct producer shipments would supply the Lethbridge packers. 

Volumes*used were as follows: Edmonton 9277502; Red!Deer “67 ,531;5 
and Calgary 416,205 (including 59,829 from Lethbridge). These volumes 
represent over 83 percent of the total graded carcass volume referred 
to above. This 83-pexrcent is the established percentage of hogs handled 
by assemblers in Alberta (Table 5). Although the percentage delivered 
by assemblers varies at each packing centre, figures providing such 
information are not available. 

The Transportation Matrix 

Three sets of information were required for the development of the 
transportation matrix: road mileages between all potential assembly 
sites; trucking rates; and volumes supplied by each census subdivision. 
In the transportation matrix the potential assembly locations function 


as demand centres, the reference points as supply centres. Since 


*These figures include Alberta hog carcasses graded out of the province. 
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trucking rates vary with distance, it was necessary to establish the 
distance between every supply centre and every assembly location. The 
result was a 60 x 60 mileage matrix. The mileages were obtained directly 
from road maps with the exception of a few that were calculated by 
converting air miles to road miles [9]. The shortest route was always 
chosen, and in most instances little use of secondary roads was required 
because the majority of the main highways run diagonally toward the 
Cty ceneres, 

The freight levy per dressed hundredweight of pork is established 
by each individual trucker. Much variation exists in the rate depending 
on such factors as distance, size of loads, amount of competition, and 
back-hauls. In many instances trucker-assemblers vary trucking rates 
and at the seme time change their assembly fee so that, in effect, their 
revenue per hog remains unchangéd. Of the above factors, distance has 
the greatest effect upon the rate established. In a regression analysis 
applied to 42 of the potential assembly locations, it was found that 
distance accounted for 78.15 percent of the varlation in irelen rates. 
The regression equation is as follows: 


Rate =.48 4.00171 (Distance) 
(.00014) 


The regression equation was not useful in establishing a uniform 
rate schedule based on distance because shorter distances would be 
overcharged. The rate schedule used in the study is based upon the 
present freight rates from 100 towns shipping to Edmonton. The towns 
were grouped according to their existing freight rates, and their 
mileages were recorded. A table was constructed to correlate mileage 


to a respective freight rate for each town (Table 12). Av 60 x.60 
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Table 12 


ESTIMATED FREIGHT RATES FOR ALBERTA HOGS, 1970 


Rate Per Rate Per 


Miles Dressed cwt Miles Dressed /cwt 

co els 20 P91 e=-205 1.00 
Pie ee 25 206 - 250 L205 
25. OU 30 251 - 300 ihe @) 
ot 357 Poh) DOL 5.25 es 
38 - 45 40 SZ05- O50 L220 
46 - 52 45 Eo eae is ) 
35) 00 50 376 - 400 Teo0 
Oi = 972 59 401 - 425 1.40 
75 HOD 60 426 - 450 ioU 
86 - 100 65 451 - 500 LOO 
TO - 115 210 DO ler- OU 1:70 
ti6-- "130 vo 551 - 600 Iste40) 
131 - 145 . 80 601 - 650 Ul ssSX6) 
146 - 160 85 O51 3700 2a LO 
Tole 175 -90 751 - 800 220 
176 - 190 | £95 800 + 2.30 


Source: Information compiled from confidential industry sources. 


a 


ee 


a greiitir | 
7 r wey = wee « ean) 


CO AREA aps Wiarag cowie 7 mi 


tual i i] 14% aT 
} m set TN Pvt oe rt 
t 
4 j . 
a 
‘ { } . - 
{ ' thi 
>» 
bel ‘ 2 
i , ‘fi 
= \ 
S| ~ 
‘ | ' 
" 
r | a 
” . } 
‘ 
j 
i} 
a 
' . 
) 
: 7 
\ Pe. 
7 ; 
7 e 
ee - es ns 
‘ 


. —_ 
«BD WE 7: ‘yt a ive, 7 j ae | a peo ne 3 le * 2, « oll >aiei 
a 


—_ 7 ct 


60 


matrix was formed showing the freight rates between all potential 
assembly sites and the supply points (Appendix D). 

The final step in deriving the transportation cost matrix involved 
the multiplication of each transportation rate by the volumes supplied 
at each supply location. Each column in the matrix represents the 
costs of shipping the volume from every supply location to one assembly 
point in the province. 

Analysis of Assembly Costs 

At the present time the assembly rates established by assemblers 
vary from 10 cents to $1.50 per hog and have little correspondence to 
volume or capital investment. The type of facilities provided and the 
cost of operating vary considerably. The primary Ree of data used 
for analyzing assembly operational costs were annual reports for 
Cooperative assembly points an Alberta, tor 1966 and 1969." The size or 
the firms analyzed varied from those handling less than 2000 hogs per 
annum to those handling over 30,000 hogs. After dividing the firms into 
three size groups according to volumes handled, the fixed and variable 
costs were averaged. A labor rate of $2.00 per hour was utilized to 
add uniformity to the cost estimates. In all cases labor accounted for 
one-third to one-half of the handling cost per hog. For volumes greater 
than 30,000 hogs per year, cost estimates were extrapolated. The 
respective costs are listed in Table 13. 

Assembly yards operate under conditions that differ from those of 
most businesses. Because labor is the largest cost and the hog supply 
is limited, most assembly yards only operate one or two days per week. 
As a result, fixed costs are relatively high because in most cases che 


facilities are idle more than they are in use. Given the unpredictable 
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Tapie 13 


COST ESTIMATES FOR OPERATING HOG 
ASSEMBLY YARDS*,, 1970 


eee 


Number of Hogs 


eeerited Operating Cost 
1 > 5000 950 + .33 (V) 
2 5001 - 10000 950 + .218 (V) 
3 10001 - 15000 950 + .168 (V) 
4 15001 - 30000 1620 + .163 (V) 
5 30001 - 50000 1620 1421) 
6 50001 - 100000 DOO oy il (06 
7 100001 - 150000 + 210 0ue eel 1 lan 


*See Appendix E for further details. 
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fluctuations in hog supply, excess capacity is necessary to handle 
anticipated volumes. A large yearly volume is required to minimize 
per Unrt costs. 

Since size. tne Utilization of facilities, and the eiount on 
labor used can vary greatly, only three sizes of assembly yards were 
used. Fixed assets for the three sizes were $7,000, $12,000, and 
His O00. | Rererring to Table 13, numbers 1, 2, and 3 used the smallest 
size of facilities; numbers 3 and 4 used the medium sized facilities; 


and numbers 6 and 7 used the largest size of facilities. 
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CHAPTER IV 


APPLICATION OF THE MODEL AND 
INTERPRETATIONS 

Two basic approaches to the long-run spatial model may be used. 
These are referred to as the iterative expansion approach and the itera- 
tive elimination approach [1]. The objective of each method is to 
minimize transportation costs after which assembly operational costs 
can be computed, The summation of the two costs results in the combined 
cost for moving hogs from producers through assembly points. The 
transportation cost from assemblers to packers can then be added to yield 
the total combined cost function. 

The method used in this study is the iterative expansion (IEXPA) 
approach, which results in a Suboptimal solution. In the first iteration 
the IEXPA method selects one assembly location to minimize transportation 
costs. Im the next 1teratvon a second assembly location as chosen to 
minimize transportation and assembly costs with respect to the site 
chosen previously. Assembly sites are added one by one, always condi- 
tional upon the locations of previously selected sites. Stated 
differently, the location of the eee assembly site is always conditional 
upon the location of the (K-1) assembly sites. In each iteration one 
more location was chosen, and the number of hogs to be assembled and 
the census subdivisions to be served by each yard were indicated. The 
program was designed to calculate the operating costs for each assembly 
yard Leontine to volumes handled in each iteration; consequently, the 
combined cost could be calculated. 


The other method is the iterative elimination approach. In this 
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65 
study one would start with 60 assembly locations and eliminate the most 
uneconomical locations one at a time until the suboptimization point is 
reached. The suboptimal solution is the point at which the total 
combined cost function is at its minimum. 

An optimal solution can be derived using the combinations approach 
(pp. 45-46). The IEXPA method leaves (K-1) locations fixed when considering 
the ae location, while the combinations method allows (K-1) to be variable 
when solving for K. For example, in chosing a tenth assembly location 
every conceivable combination for ten locations (60°10) will be considered. 
With 60 potential locations, the combinations approach is computationally 
inteasib1e. 

Transportation Costs as a) Function or the 
Number of Assembly Locations 

Producer to-Assembler Costs 

Producer to assembler freight costs account: for theslareest propox- 
iPiOneOn tTransportatiom costs. Due to the decentralizing etrect of adding 
more assembly locations, producer to assembler transportation costs 
decrease. The model minimized the transportation cost with respect to 
volumes shipped from production areas. Initially the cost function 
decreases rapidly as additional assembly locations are added; later the 
rate of decline decreases as the location numbers correspond more closely 
to the number of production centres. Trucking rates used to analyze 
producer to assembly transportation costs were standardized by using the 


trucking rate scale explained in Chapter II.** Standardization of 


*Producer to assembler freight costs are synonymous with production 
reference point to assembler freight costs. 

**Estimated commercial trucking rates were used for producers to add some 
degree of uniformity to producer trucking costs. 
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66 
producer's trucking rates was necessary since the circumstances under 
which producers deliver hogs vary from one individual to the next. 

Results from using the spatial equilibrium model (LRSM) indicated 
the producer to assembler transportation cost function to be convex and 
decreasing with the addition of assembly locations. The above statement 
can be demonstrated through the use of first and second differences. 

The first differences are negative; the second differences Ans GceEEe 
Producer (production reference point) to assembler transportation 

costs curs $1,489,023 when one assembly location was utilized and these 
costs decreased as assembly locations were added. No cost was 

included to allow for the distance from the production reference point 

in cach subdivision to ehe producersin that areca, ihe mumerical resules 
arempresented in) laple 14 0and illustrated iy Pigure 9. = ine model 
selected Wetaskiwin as the first assembly location because it is the 
topological production centre using the 60 potential assembly locations. 
nesenbler to Packer Costs 

Assembler to packer transportation costs were calculated through 
application of the linear programming transportation model. The trans- 
portation costs to packing coe increased as assembly locations were 
added. The minimum transportation cost solution would naturally occur 
when an assembly location is allocated to each packing centre. However, 
transportation cost estimates were necessary for each iteration so that 
the total combined cost function could be formed. By using the trans- 


portation model, the assembler to packer shipping costs were minimized 


*Figure 9 is not a continuous function because of the change in integer 
nuts On tie vertical axis. 
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Table 14 


TRANSPORTATION AND ASSEMBLY COSTS WITH RESPECT TO THE 
NUMBER OF ASSEMBLY LOCATIONS 


SS SS TESS eee 
A 


No. of Operating _ _iransportation Cost Total 
Assembly Pts... Costs Prods snag oly a Asse = Packs Coney east, 
ia $158753 $1489023 $1106632 $2754408 
Ze 160853 125552 663197 2039402 
3. 162953 1048630 310356 1521939 
4, 16 5053 OT S505 506763 1585381 
Se 167153 785605 533244 1486002 
Gs 169253 695396 673817 1538466 
We 73475 608954 808497 1590926 
8. D755 25 537485 938104. 1651164 
9. 180009 488853 978394 1647256 
10. 184063 450458 1015228 1649749 
ie 186163 421225 1069953 1677341 
12. TOUT 5935555 1084757 1669567 
eo 207798 321741 1048181 1S 7720 
20. 218716 232476 1065119 I516311 
25 228680 165907 1079922 1474509 
30. 240668 112826 1080134 1433628 
Ole 243080 104826 1081201 1429107 
32. 248300 96893 1089028 1434221 
556 250687 89038 1090432 1430157 
34, 252417 81810 1090432 1424659 
55. 254267 75510 1092007 1421784 
36. 256097 69838 1092890 1418825 
37e 256936 64465 1093425 1414826 
Jos 257801 59255 1098329 1415365 
oo. 259/67 54198 1097841 1411806 
40. 263884 49967 1097841 1411692 
41. 265241 45816 1099703 1410760 
42. 266068 41799 1101041. 1408908. 
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Table 14 (Continued) 


No... .0£ 


Operating Transportation Cost Total 
Assembly Pts. Costs ProdyaAscoir. -Assbir. - Packs © (Comba cst. 
43 $268231 $37956 $1103009 $1409196 
44, 269959 34142 1103518 1407619 
AS. PANES) 30434 1105001 1406574 
46. 272596 26778 1106814 1405988 
47. 273740 ZS 550) 1108677 1405767 
48. ZB SARCA 19941 1108677 1403739 
49, 2719529 16641 1108677 1402841 
SO 279140 13349 1109875 1402364 
Su. 281247 10399 1110224 1401870 
oz. 283038 8440 Phi S32 1403310 
55. 284875 6529 1112054 1403458 
54, 286243 5027 1112429 1403699 
Dos 287612 3724 1112906 1404242 
50. IESE SIRSS 2536 113159 1405087 
otis 290595 1352 1113516 1405263 
5 Sis 291680 624 1113050 1405354 
see 292630 64 1113994 1406688 
60. 29 5612 0 1114058 1407670 
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70 
for the assembly locations in each iteration. The transportation model 
specified the volumes to be shipped to each packing centre from the 
assembly locations previously calculated by the LRSM. 

The numerical results are presented in Table 14 and illustrated in 
Figure 10. As Wetaskiwin, Calgary, and Edmonton were chosen an) the 
first three iterations, the transportation costs decreased. For every 
location added after Edmonton, the assembler to packer transportation 
cost increased as assembly volumes were moved from packing centres to 
country locations. It should be noted that Lethbridge was chosen before 
Red Deer as an assembly centre because a southern location would 
minimize total transportation costs more than locations in the central 
Or NOrchemeportions Of the province. “Arver the addition of the=thard 
assembly location, assembler to slaughter centre transportation costs 
Haneed trom $506, /65 for the fourth docation to $1,114,058 for the 
eixeieth. vocations in ‘the order of their selection are listed in ppendix G. 

Assembly Costs as a Function of the Number 
of Assembly Locations 

In general, assembly costs will increase as the number of assembly 
locations 1s amereased.. As stated in Chapter Ill, the increase will pe 
equal to the value of the intercept (fixed costs) plus any increase 
caused by a change in the variable cost rate per hog as each location 
is added. With the addition of each assembly location, volumes assembled 
were changed in one or more of the previously selected sites. Given 
these volumes, the assembly operational costs were calculated for each 
iteration. Costs were estimated for assembly location sizes ranging 
from the extreme of one location handling all the hogs in Alberta (first 
iteration) up to 60 locations (last iteration) sharing the Alberta 
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Accuracy of the cost estimations for the first iterations may be 
questioned for there are no firms in existence with such large volumes. 
However , the diseconomies of scale argument is a dubious one. Ina 
Situation using only one assembly location, more than one assembly yard 
would probably exist. If so, the total assembly costs would increase 
by the additional fixed cost for each yard added. As extra assembly 
facilities were added, the volumes assembled corresponded more closely 
to the volumes used in making the assembly cost estimates for the 
analysis. Some caution should be used when analyzing the conclusions 
Of thesfirsterew iterations, for itis Unrealistic to assume that fogs 
would be shipped past a packing centre to an assembly location and then 
shipped back to the packing centre for slaughter. 

Empirical results for assembly operating costs ranged from $158,753 
for amsingle location Up to’ $295,612 for) 60 locations (Table 14). ihe 
costerunction 1S tilustrated) in Figure 11.8 Since the costes timaces 
used for assembly operations were derived from averages and extrapolation, 
a sensitivity analysis was performed on assembly operational costs. 
First, fixed costs were raised 10 percent and then lowered 10 percent. 
Next, fixed and variable costs were raised 10, 20, and 30 percent and 
then lowered by the same percentages. Of the above changes, only the 
30 percent increase and decrease in fixed and variable costs changed 
the number of assembly locations in the solution. The results are 
recorded in Appendix F. The conclusion drawn from the sensitivity 
analysis is that assembly operational costs can vary significantly without 


changing the number of locations in the least-cost solution. 
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Total Combined Costs as a Function of the 
Number of Assembly Locations 


The total combined cost function was obtained by the summation of 
the producer to assembler cost, the assembly operating cost, and the 
assembler to packing centre cost for each iteration. The assembly 
operating cost function was positive sloping, and the assembler to 
packer transportation cost function increased after the addition of the 
third assembly location. The producer to assembler cost function had a 
negative slope. As long as the increase in the summation of the 
increasing cost functions was less than the decrease in the producer to 
assembler cost function, the TCC function could be expected to decline 
with the addition of assembly locations. The point where the TCC function 
reached a minimum (where the slopes of the three functions were equal) 
was the suboptimal solution because the IEXPA method was used in this 
study. Although an optimal solution was not derived, the suboptimal 
solution was considered accurate. In a previous study performed by 
Werrack, it was concluded that, when the TCO curve 15 relatively tliat in 
the solution area, a small change in plant numbers or in location patterns 
would have relatively little effect on total costs [2]. 

Numerical results of the TCC function are listed in Table 14 and 
illustrated in Figure 12. The TCC decreased for the first three assembly 
locations because hogs were assembled at packing Bentnee or locations 
most convenient to packing centres. On the fourth iteration, Lethbridge 
was added, and as a result of the decentralizing effect, the assembler 
to packer transport cost caused the TCC function to increase. Rea Veer 
was the next location selected; because Red Deer is a packing centre, 
the TCC decreased. The TCC function continued to increase up to the 
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eleventh location as assembly volumes were relocated from packing centres 
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to rural areas. From the eleventh location the function decreased to 
the minimum solution using 51 locations and then increased as additional 
assembly locations became uneconomical. Total combined costs varied 
from $2,754,408 for one assembly location to $1401) 6/70) fox thesleast— 
costeysolution. 

The Jeast-cost solution in the (CC function utilized 51 of the 60 
potential assembly locations. The locations eliminated are illustrated 
by asterisks in Figure 13. The locations eliminated by the model either 
had small volumes or high transportation costs. In the last 20 assembly 
HOcatrens thea ICG Changed avery little with the addition of each assembly 
centre. Each assembly location added before the least-cost solution was 
obtained resulted in a reduction in the TCC and at the same time increased 
the convenuence Co the producers. After the addituonorethe figty-tirse 
location, ote TCC increased, and it was considered economical for producers 
to haul their hogs some extra distance. The volumes to be handled by 
each assembly location in the least-cost solution and the packing centres 
to which they should deliver to minimize transportation costs are depicted 


Haba Leia: 


Interpretation of Results 
The assembly organization suggested in the least-cost solution is 
markedly different from the existing hog assembly system. The solution 
distributes Alberta's hog volume among 51 assembly locations, while the 
present system utilizes over 300 locations with approximately 500 
assemblers. Table 6 (Chapter II) indicates the degree of concentration 
and the relative volumes of assembly locations in the existing system, 


Most of the census subdivisions have many assembly locations. Average 
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Figure 13 


ASSEMBLY LOCATIONS SELECTED IN THE LEAST-COST SOLUTION 


Locations eliminated. 
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Table 15 


LEAST-COST SOLUTION: LOCATIONS, VOLUMES, 
AND PACKING CENTRES USED 


Assembly Location Volume Reremence Pts scr ed Packing Centre 
(Location No.) 


iy Medicine Hat Sor 1 Calgary 

2. ahOrenos € Doz » u 

oy. Wauxhal 1 1 4258 3 J 

4, Brooks Zio 4 i 

6. Lethbridge 923095 6 and Warner u 

7. Gards ton 6,001 7 Hy 

Ones che mecmeck 4,944 8 i 

9, Claresholm 14,860 9 and Vulcan ue 

13,.Drumheller 4,889 i u 

i4othree Hills 25 5576 14 " 

15 Didsbury 22,681 15 " 

17.Calgary 15IVGO/ Wie otrernmore.) niche Raver, " 

iS cetcler 28 ,149 18 Edmonton 

Lo Castor 8,188 19 and Hanna ze 

20. Killam SOR 22 20 de 

Zl ezar 8.925” Ml Wy 

22.Wainwright Lay, 22 " 

2S eck lle 7,264 23 wl 

24.Ponoka 515838 24 m 

25.Lacombe 65,201 25 Mm 

26.Red Deer 109,328 26 Ed. - 30,333 
Cal. - 11,414 
ReDeserOy-,oo! 

ZF simistavt 50,415 Ze Calgary 

28.Holden 16,063 28 Edmonton 

29.Two Hills 25,098 29 A 

30°. Camrose 695 a51 30 ” 

31.Vermilion 29 ,888 ol a 


32.Lloydminster 105500 ee " 
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Table 15 (Continued) 


nn 
rr rar Ne A CS 


Assembly Location Volume Reference Pts. Served Packing Centre 
(Location No.) 


535. Vegreville 34,429 53 Edmonton 
34,Lamont PAE ONS 34 " 
55. Morinville al ed Roy) 55 uh 
36.Wetaskiwin 43,320 36 " 
37.Edmonton SOG LSS oy) " 
38. Thorsby Lege A 38 " 
39.Smoky Lake 162205 39 4 
40.St. Paul Aa, ably 40 " 
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A2 lace bas Biche 6,106 42 Wu 
43.Thorhild Soren § 43 Hi 
44, Barrhead 545957 44 uu 
45.Athabasca LOrZOl AS 
46.Sangudo 27,866 46 and Whitecourt nt 
47.Westlock 42,004 47 a 
49.Valleyview oeeKsee) 49 a 
50 4haLher § ,962 50 and Eaglesham ut 
5i,Grande: Prairie ZOMG oul " 
52. Beaverlodge 12,604 — 52 " 
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54.Manning DEOL 54 u 
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80 
assembly and average transportation costs for the existing assembly 
system were estimated based upon the volume of hogs assembled and 
transported for sale through The Board in April 1970. The average costs 
per hog were: assembly, 44 cents; transportation, 96 cents; for a total 
of $1.40 per hog. 

In most instances only one assembly location was allotted to each 
census subdivision for this study. Exceptions can be noted in Figure 13. 
Average cost results were; assembly, 19.9 cents; transportation, 79.4 
Gents; ror a total of 99°35 cents per hog. Table 16 presents the solution's 
average assembly and average transportation costs as a function of the 
number of assembly locations. The total cost per hog decreases rapidly 
for the first 30 locations, and then the rate of decline slows as the 
lower portion of the total combined cost function is reached. 

A sensitivity analysis (Page 72) was applied to the cost estimates 
used for assembly operations. The conclusion was that the cost estimates 
were sufficiently accurate, over a 20% change in assembly rates was 
required to alter the number of assembly locations in the suboptimal 
solution. The results also imply that transportation costs were the 
primary factor influencing the number of assembly locations. 

The effect of using fewer assembly locations decreased assembly 
and transportation costs due to the economies of size existing in 
assembly operations and to the removal of much duplication in assembly 
and trucking facilities. If only 51 locations were utilized, competitive 
pricing in both the assembly and trucking businesses would decline. 
Therefore, the distribution of any benefits from lower assembly and 
trucking costs would depend partly on how a consolidation plan was 


administered and partly on the distribution of (market) bargaining power. 
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Table 16 


AVERAGE ASSEMBLY AND TRANSPORTATION COST PER HOG AS 
A FUNCTION OF THE NUMBER OF ASSEMBLY LOCATIONS 
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A consolidation plan presumably would first need the approval of the 
hog producers, after which The Board would seem the most likely admin- 
istrator.. lhe board has provided producers with a source Of potential 


bargaining power which could be utilized to improve market efficiency. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 


Summary 

In 1965, the total retail value for Alberta pork was approximately 
$168 million, consisting of about $77 million to producers plus $91 
million for assembly, processing, and distribution [1]. Hog production 
is also important to the Alberta farm economy because it provides an 
outlet for surplus grains and is often supplementary to the farm opera- 
tion. Census data indicates a definite trend toward specialization; 
however, nearly half of Alberta's hogs are still produced on farms market- 
ing less than 62 hogs per year (2). The province's pork cutputiis much 
the same today as it was 30 years ago. As a result, Alberta has 
descended from the largest pork producer in Canada to the third largest. 

If the Alberta pork industry is to experience any growth in the 
future, it must maintain or increase its share of the Canadian market 
and must also anticipate expansion in United States and foreign markets. 
To compete effectively in these markets, Alberta must be prepared to 
supply pork at competitive prices. In other words, the Alberta pork 
industry must become efficient enough to absorb any freight costs and 
still provide a quality product cheaper than producers in these markets. 
Alberta's competitive position can be strengthened through improvements 
in production and marketing efficiency. 

The focal point of this study concerned market efficiency: to 
reduce the cost of assembling and shipping hogs from the producer to 


the packing centre. It was hypothesized that Sicha cost reduction 
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85 
could be achieved through the reduction of the number of assembly 
locations. 

The objectives were (1) to determine assembly costs as a function 
of the number of hog assembly locations, (2) to determine transportation 
costs as a function of the number of hog assembly locations, and (3) to 
determine the optimum number, size, and location of hog assembly locations 
in Alberta based on the information established in the first two objec- 
tives. It was not the purpose of this study to imply that all assembly 
and transportation costs were too high, but to emphasize that the 
average of each of these costs could be lowered. 

The demand and supply analyses were based upon figures for 1968, 
the assumption being that this particular year would reflect the general 
distribution of the swine industry in the long-run. Enough flexibility 
was allowed in assembly facilities to permit some deviation from the 
1968 demand and supply analyses. In addition, the location of slaughter- 
ing centres was taken as given. Transportation cost information for 
distances of up to 350 miles was obtained. However, it was necessary to 
estimate transportation costs for up to 800 miles. A stabilizing factor 
was that existing transportation rates were available for the relevant 
solution range. 

Assembly operational costs were obtained from annual reports for 
assembly facilities ranging in capacity from 2,500 to 30,000 hogs per 
year. From these reports, operating costs were extrapolated for 
assembly facilities with volumes of up to 100,000 hogs per year. Because 
there was considerable variation in wage rates, professional fees, 
capacities, and fixed investments, the operating costs in the annual 


reports had to be standardized to some degree, Background information 
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in the study was limited by a lack of provincial import-export data. 

Application of the model removed the effects of competition from 
the assembly and trucking operations by utilizing 51 assembly locations 
instead of the over 300 presently existing locations. Each assembly 
location was allotted the hogs from a specific area or areas, and the 
assembly fees and transportation rates were standardized according to 
volume and distance respectively. It was assumed that increases in 
the number of assembly locations would result in higher rates due to a 
reduction in operational efficiency. The actual transportation cost 
from each producer to the nearest assembly location was not considered. 
Such a cost would be virtually impossible to calculate because of the 
Variety of conditions under which producers deliver their hogs to 
assembly centres. Based on the assumption that hog production is 
distributed evenly throughout each division, a supply reference point 
was located at a trading centre near the middle of each census sub- 
diyistons Using these reference points, the distances between most hog 
producers and an assembly location averaged approximately fifteen miles. 

The regional hog marketing data was obtained from the Swine Data 
Bank, 1968, Department of Agricultural Economics and Rural Sociology, 
University of Alberta. The demand estimates were calculated from 
information in the Annual Livestock Market Reports published by the 
Canada Department of Agriculture. An Alberta transportation matrix was 
developed giving mileages between all potential assembly locatzons. FuBy 
applying transportation rates, a transportation cost matrix was developed. 
Assembly operating costs were calculated from annual livestock cooperative 


reports. 


In the solution procedure three cost functions were calculated, 
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87 
each with respect to the number of assembly locations. The transporta- 
tion cost function from production reference points to assemblers and 
the assembly operating cost function were both calculated with the 
long-run spatial model. The vertical summation of these two functions 
resulted in the combined cost function. The linear programming trans- 
portation model was used to calculate the assembler to slaughter centre 
transportation cost for each set of locations at each point on the 
combined cost function. The vertical summation of the transportation 
cost and the combined cost functions resulted in the total combined 
cost function. The least-cost solution was at the minimum point on 
the total combined cost function. A suboptimization procedure was used 
in the long-run spatial model to calculate the least-cost solution. 

The computational burden encountered in reaching the optimum combinator- 
ial solution would have made this study impossible. 

Results from the long-run spatial model showed the producer to 
assembler transportation cost function to be decreasing and convex to 
the origin. As the last potential assembly location was added, 
producer to assembler transportation costs became zero because assembly 
centres and production reference points are synonymous. Producer to 
assembler costs are based on the distance between assembly locations 
and production reference points. Producer to assembler transportation 
costs ranged from a high of $1,489,023 using one assembly location to 
no cost when 60 locations were utilized. The assembly operational cost 
function increased with the addition of each assembly location by the 
value of the intercept (fixed costs) plus any increase caused by a 
change in the variable cost rate per hog. Total assembly operational 


costs varied from $158,753 for one location to $295,012 for 60 "locations. 
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The assembler to slaughter centre transportation cost function was 
calculated with the transportation fede. The function decreased for 
the first three locations because hogs were assembled close to the 
packing centres. Then the transportation cost increased as assembly 
locations became more decentralized. Assembler to slaughter centre 
transportation costs varied from $506,763 for the fourth assembly 
location to $1,114,058 for the sixtieth location. 

By vertical summation of the three cost functions (producer to 
assembler transport cost, assembly operational cost, and assembler to 
slaughter centre transport cost), the total combined cost function was 
obtained. For the first 11 assembly locations selected by the spatial 
model, the total) combined cost function fluctuated, ~ihis Fluctuation 
was due largely to the effect of the assembler to slaughter centre 
transportation, cOSG Cunctien, Alter ther addi oneor tle: eleventh 
assembly location, the total combined function declined to the least— 
eostesolurnon, which used Sl assembly focations. “The rate on decline 
Was wapid Upeto ahe addition or the thirtieth assembly tocation.™ Ine 
total combined cost then decreased slowly from the thirtieth location 
to the fifty-first, after which the cost function increased gradually. 
Although the cost savings were small for the last 20 assembly locations, 
their utilization was justified on the basis of cost savings and 
convenience to producers. However, addition of assembly locations 
beyond the least-cost solution (51 locations) is arbitrary because costs 
are increasing and assembly volumes are small, In other words, the 
extra cost per hog would likely outweigh the convenience created by 
additional assembly locations, The total combined costs varied from 


$2,754,408 for one assembly location to $1,401,870 for the least-cost 
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Solution. 


Conclusions 

Observation of the three cost functions forming the total combined 
cost function showed that assembly operating costs had the least 
influence on the suboptimal (least-cost) solution. This conclusion was 
substantiated by a sensitivity analysis which showed that over a 20 percent 
change in both fixed and variable assembly costs was required to change 
the number of assembly locations in the least-cost solution. The shape 
of the total combined cost function was determined largely by the 
imereasing Cost Of assembler to slaughter centre transportation, 
conditioned by the decreasing cost of producer to assembler transporta- 
tion. Other factors causing the total combined cost function to decrease 
were the reduction of duplication in assembly and trucking facilities. 

Based on the assumptions made, the least-cost solution suggested 
a considerable reduction in the number of assembly locations. Fifty- 
one selected assembly locations replaced over 300 locations using 
approximately 500 assemblers. High density production areas experienced 
a greater reduction in existing assembly location numbers than did areas 
of low density production. The study resulted in lower average assembly 
and transportation costs per hog than are incurred under the existing 
system. Potential savings per hog could be about 24 cents for assembly 
costs and 16 cents for transportation costs (Table 17). Based on the 
1968 assembly volume, such savings would amount to over half a million 
dollars reduction in assembly and transportation costs. These savings 
do not include possible economies created in the transportation system 
as a result of more concentrated volumes. With fewer assembly locations 


the possibility of controlling the flow of hogs to packing centres would 
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AVERAGE ASSEMBLY AND TRANSPORTATION COST ESTIMATES PER 
HOG FOR THE PRESENT ASSEMBLY SYSTEM AND FOR 
THE LEAST-COST SOLUTION* 


0 ti Present Least-Cost 
Ceasar (cents) (cents) 
Assembly 44 19.7.9 
Transportation eo 79.4 
TOTAL $1.40 Die 


*Present assembly and transportation costs are based upon 1970 data. 


ih MRA, ey 
; Tt oF vas, | f tz ' AAT 4 wy eet - 
Weds Tae Aa Zi : 
3 ao 
> - - —— ae te : =< ———s 
j { le pu teres ae 
i f we ; 
— <a ae ~s > ee ts 2 tt —_ = _ 


he 
- - 


by at ¢ ; a aot sry paqnien 
: F Zs 

Ma &. 4 fv . * & ATT _ 7 

ae ! , ee) at? ' _ = 


Ot 
increase. Under the present assembly system packers always have an 
uncertain supply of slaughter hogs. By regulating the daily and weekly 
flow of hogs, operational efficiency could be increased at the processing 
level. Distribution of any benefits created by a consolidation plan 
would depend partly on how the plan was administered and partly on the 
distribution of bargaining power in the market. Hopefully, all parti- 
cipants in the market channel would share the cost savings and any 
benefits created by increased operational efficiency. 

From the empirical results of this study, it was concluded that 
considerable reduction in assembly facilities could be justified. A 
trade-off does exist between the cost minimization goal and personal 
convenience. However, the cost savings resulting from the utilization 
of only 51 assembly locations should offset most of the inconvenience 
created ae individual producers. The maximum distance most producers 
would have to travel to the nearest assembly location would be™s0 miles: 
and the average distance would be approximately 15 miles. 

The approval of producers and the government would be required 
before any plan for the reduction of assembly locations could be 
Mitel bed If a consolidation plan were approved, The Board would 
be the most plausible administrator because it represents the hog 
producers. The method and rate of change-over from the present system 
should be a producer decision, for producers are paying for all assembly 
and transportation costs. The change-over could be rapid; or else 
gradual, allowing existing facilities to depreciate out. An assembly 
consolidation plan would provide cost savings as a result of increased 
operational efficiency in the assembly and transportation processes. 


Also, the possibility for improved operational efficiency im processing 
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would increase. Improvements in operational efficiency would have no 
negative effects on exchange efficiency; therefore, overall marketing 
efficiency would increase. It is through such cost reductions and 
improvements in market efficiency that the Alberta pork industry may 
improve its competitive position. 

Additional research studies could supplement this study. An 
analysis of economies of size for livestock trucking would be useful, 
as well as a study to establish the feasibility of regulating the 
producer to packer flow of hogs. A more complete study of economies 
of scale in hog assembly locations could be beneficial. As the trend 
toward specialization increases, a location study for hog production 
units relative to feed supply, transportation, and packing centres 
could be useful. Looking to the future, a location analysis and study 
of economies of size for packing and processing plants would provide 
userul guidelines for the swine industry in Alberta. Decentralization 
Of the Mest packing undustry in Alberta cam be expected, ~as is the 
present trend anjithe United States: This decentralization is the 
result of economies of size created at smaller plant volumes through 
the use of new technology and specialization. The smaller, efficient 
slaughter units locate in areas of high production density near trade 
centres where labor and other necessary inputs are available. 

Results of this study may have been improved through an analysis 
of transportation costs from producers to the nearest assembly location. 
Also, a larger sample of cost data from assemblers might have influenced 
the assembly operational costs used in the study. To obtain the above 
transportation and assembly cost information, two sets of questionnaires 


would have been required. 
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Source: 


VALUE OF HOGS PRODUCED IN CANADA, 1960-69 


Total Farm Income* 
(thousands) 


DT T6R 725 
2,951,862 
S501 788 
ES yp om 
3,490,896 
3,805,519 
4,232,230 
4,379,038 
4,393,300 
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APPENDIX A 


*excludes supplementary payments 


Income from Hogs 
(thousands) 


277 ,590 
57a 745 
312,221 
306 ,646 
321,574 
378,754 
4220195 
408 ,283 
408 ,000 


423,081 


% from Hogs 


10.0 


Canada Dominion Bureau of Statistics, Canada Yearbook (Ottawa: 
Queen's Printer, 1960-69). 
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APPENDIX C 


GRADE SPECIFICATIONS PRIOR TO JANUARY 1, 1969 
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Grade Wt. Range bin. eLengths © Max. eShidss Frat Max. Loin Fat 
A I35--150 lbs. 29~29 1/2" 1-3/4" ae pl 
151-170 lbs. 29 1/2-30" an anise | 
B 125-150 Lbs. 28~-28-3/4" 1-3/4" -2 1/4" 1a f2a) 3/4" 
151-150" Ibs. 29-30" 2° U/4-2 1/2" 193 /5-2) 


According to weight 
C 125-180 lbs. None None None 
May be overfat, lacking in length, type 
and balance. Also young females with 
slight mammary development. 


3) All weights None Carcass weighing less than 90 1bs.; 
thin, underfinished, dark fleshed, 
rough and soft, oily or having 

serious physical damage or injury. 


a a ne 


Lights 90-124 lbs. Shall have reasonable finiah and 
BReavies 181-195 lbs. quality. 
Extra 


Heavies Over 195 lbs. 
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TABLE OF DIFFERENTIALS FOR THE NEW GRADING SYSTEM 
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POUNDS - 

Backfat in. Predicted yield 90 125 130 140 iSOn aloo 170 181 Ridgling 
124 | 129 | 139 | 149 4 159 169 | 180 | 195 

— 19 69.7% "87. (05r| 108. tO ae ec aslde 91 67 

20 32 69.0% CIg ts ol, 107s |S 10 lan OR as ele leet 2 il wot 67 
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APPENDIX D 


ESTIMATED TRANSPORTATION COST BETWEEN PRODUCTION REFERENCE POINTS 


AND POTENTIAL ASSEMBLY LOCATIONS 
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Potential Assembly Locations 
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SENSITIVITY ANALYSIS ON ASSEMBLY OPERATING COSTS 
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fixed 
and 
variable 


-20% in 
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and 

variable 


-10% in 
fixed 

and 
variable 


= 10 
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Normal as- 
sembly costs 


+10% 
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+10% in 
fixed and 
variable 


+20% in 
fixed and 
variable 
+30% in 
fixed and 
variable 


Note: 
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8,440 
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8,440 


13,349 
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13,349 
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19,941 
16,641 
13,349 
10,399 
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Totals may not be exact because of round-off error. 
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336,972 
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357,635 
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*Indicates the least-cost solution. 
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Ie losee 
1,108,677 
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**Indicates a change in the least-cost solution. 


ECG 


SIMSS 372 
1.317,978 
1,317,808** 
1,317,941 


1,346 ,006 
1,345 ,093* 
1 o45ed17 


1,373,878 
ey sen Se 
1 374435 


1,395,267 
1,394,679* 
1,396,024 


1,401,868 


1,409,459 
1,409, 061* 
1,410,596 


1,433,935 
1,433,651* 
AS50077 


1,457,655 
1,457,595* 
1,459,394 


1,486,253 
1,486 ,066** 
1,486,073 
1,487,821 


ans voit ad, 
_— an aa ~ 


i 
? nit 24 mb 
ae a ‘had al 


mea 
~ 2 - — — — —————<—<— 7 <2. 2s ey 
p 


ger err — —rmnes 


. Lore Lecter Dies wh2 2 
: aru, ee ct =, 2 
we) I ] [ j <a ' ce fy se: 
, — i rag 
fi 7 en 7 Ly nigc.% Paks : oicte tenv 


ave. 006.5 Pt. yes oe mk #OS- 
ae ; uy A : ox Ft 
2 4 a, ; 
i ! be, 7 y 
a a a 
; t yd 
{ ; a : 7 
ae ' "4 ' 
; : 
at Chl ee EE ha 
iE 
| . ce 
7 yi ro fhe 
A. | : le 
te. ; if fé 
f Ge 
ee ¢ is i< 
: ey $9 
Oil L. pail tb) - 
f , i q! 
é {ij 
' 
§ | eee iil i= 
aT (al Si ep 9 ad Son bat 
“mltyls er sent BY. - 
7 - 
14 ‘ 4 _ 7 
we hit rags spel re | Bete, 
i. 


- ¢ 


, 4 


ASSEMBLY LOCATIONS IN THE ORDER AS CHOSEN 


APPENDIX G 


BY THE LONG-RUN SPATIAL MODEL 
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